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(57) [9SK] 

una] *-/<-7»-ii©a««KHfi*»fe*iaL 

fctHS*4 2 tdttUT. 4 7*^Lf K 

VV4 3 fc, tt#fr*miftgNRB2 1 i LT^S^lHlJR 
#4 4*^U-C«MB«8«*»6WftBrr5 0 ttftKO 

ajg«r^a^lli|X# 4 4^ L-CJf? 6 fcimK bT 




(2) 



1 



a bfcjfekft&g&i , -hfBSS&aWJ: <0 *-^7P 
±B*H»*»tt LT-*tt*WK#*^ b-CiWK F V V 10 

Jltt&ft>&featt^«l*&^ bx SttASSVUHWWK: 
HUfcb, 

±BS8W^«»6«*^^o»fTR:|RL-Ctt, &a$ 20 
- £ £#ftt^3^©§dl*!!flS3§g. 

[M#g 2 ] &hk* icmm&mm L.xmm<D$tt&& 

t » ±ftwmimmzm<.&A#&fr bx& 
abfctt*tttt«£> ±.mmmtmw * j^-^n 30 

±!5«i^*^te L.T-*B#«#t^ bX«* K V V 

«c*ai-a i i t ic, ffi^fi*a.a«iHiJRE& t bx&a« 

& «slKle|JK# *4h bT SK«31Sa?WM§fclS 

±EHF»»©flW*>ftSil*AM-?B, *foR&M* 40 

±E»»»*»6»K*t^bT«« HVJ'fclWU 
±1BHF^a>&*#^^©iOT?l=»b-CB\ HF© 
ft»*#Jhb, i&I^X, ±IE^toa*tcHFAtifc^ 
lTSB*tMbC*-^-7P-**8ti fc J: 5 , 
±E3fi*MK»lfrtOHFftiW*{::«tifcA.*, ii^ft 

[lt#St 3 ] |t*£ 1 Xttlt** 2 HEtt<0££<Dft 

ai&aSgfc&^x, 

im*^tt*&i&©ffiafrK y7"t tfriaMa«^A# t © so 
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[000 1] 

mwom-rz&m&m] #»wb» gis&asig©^ 

©fc;iiv^;ft,5^©»»&agfiii:Ki-5o 

[0 0 0 2] 

AtfE 1 9 \Z.7Frf1s<D&h 9 , ^©gSf&agP 1 6 5 IC 

*s^-cffiv>e>ti,*»E©ftit*!i(asfliibr«:, H20 

fcj5*i-%o OTFtfefeMl tv^5) , *>3V*tt, 
4-4 2 5 3 l-f^WcKiSSJtfc 02 ltf 

[0 0 0 3] £©*E*Hlggl. 5 OHU HI 9fc^-f 
± 5 fc, g#EW£-JK^ bittf-tr sr b c ©MSASB 1 5 1 
t s y F C*»fcS«EW*Bt*) ffi-f-S^mtbSB 16 0 
fc, «f[©SSWS:-}£<%itbt«^i-5S«*«n# 

7 5T'»^bfe«^©»«w%g»bx!(i^a-r5* 
fc©m*^a6P i e 5 1, §*«iaeii 1 e 5 ©^«csa 

[0004] * Lx±.TEamwm 1. e 5 »c»a, 

02 0(A) (B)fcwi-J: 5 4jSH(WHffiBt«*EilS!K, 
#a©gE^a^7 l £-rJ:5fc«^§^^rv^5 0 132 0 
(A)(iSSW«rll«»MIia5*IM (filTH 

«^!!! ! atv^5) *-f-5fc©©s^©g«Ma^at?fe 

•5, H2O(B)tt£1*£tRWfclW*Difc£5 0 

a (£^Tft7K^a ! aiv^5) sr-f-^fcfewaattoagg-c 
ift&w&Sf&aggte, ±c«ttMa«i6 5 

(165a~165f) .©V-fJxa^-MSEgS^So 
[000 5] 020 (A)©gfllf*!!aSg«, MSIS't'fc 
S^WSrS* bX^BMaSr-TS 7 n -M©^ 

«aa«i out, ss^a«i 0 1 a fc«Sbfc» 
a^#t^K 1 0 7 1 , Ma«#^K 107 £«ti£tt*A 

#1 0 8, 110, RtfJBEjgjtfJ'T'l 1 5SrJI 

fcjft-bx*abfcftKa«««»»i oet, mmmw 
Hi 0 efcHJRi-siajRKi 4 2 a t, ©a«#mi 



3 

0 7 imte&i 4 2a t&Mffl*im-mmir5&m®& 
#i i 3 a tfc&HLTrttu wwm\z.KLxxm& 
mi o i ad»fe*- /<-7B-L,fc*aasssr*aaiiK» 

[0006] ^fc s @2o (b) ©msi^aigett, 

^-7P-loSSffifii oibt, Sffffiittti o 

1 b &^L;/UE*fK£tt 103i, ttMftftft 1 0 3 
fcSitfcM*3f A# U7i, S£ffi#flT l o l b i D 

7 p - L fdf**£|SM< F V >• 1 4 aK»ffli-8 
«*Kl4 2bt, *B*«»Kl0 3fci»*ISl4 2b 10 

,<-y n- Lit*** 1 4 3 K#ttrt-« J: 5 HB 
[0 0 0 7] ?E*M2B;I2 l t^-fj; 5 * 

-©ss&ait i o irti^«m«©*!ia^i o 2«n9c 

bps* mmio2^\z.mkowm*mi\sx& 
«w©«H«sa*ft-r*-^- ^ p -swa&K&aar i 

ou, Mi&ate l o l ©TSB J: 5 WRtto&ift l 20 

o 2 trftfti-sMattttiMfr iosi, %mm&&& 1 
o 3 \c*ti,?ti,wm.m^# i o 8i ~ i o scRtms 

i8Si5§ll 0 7.-1 0 7>M-L^tiLfciR«<!»U 

ttf^ioe^ioe.i, ftK^A#io8.s 

omm o 7. «r^u-c*aufc«*«ieji[i o 

6,3Mfx, 4H*A#10 8i~10 8.*WR»fc|IH 
fMLTj^©^gQi~Qc£^*!ia«l 0 l~ft 
IH-8J:5toll*j*4*i/C^S. 
[0 0 0 8] ±K«aHRIB«»»10 6i~10 6cO5 

t», maamsaimnm io6. KttiUMbkSQ. , 30 

10 6. KliiSStQ, , 1 0 6 c sdbfcHi© £ 5 & 

aawi 0 1 ttcii&WBM0*fi«yife£«»ifti 0 

2 ©g^iri4t-^-7B-iowii Lxmm 

[0 0 0 9] 

WBHiWIBIfeLJ; 5 fci-£MU iBMK&aglfi l 5 
0 tt, #S**aStB 1 6 5 a ~ 1 6 5 f ©*#vPjXfcBI 

2 0 (A) (B) fflSa^aaSg^BEB^txSri^ 40 

«ri o la^^^-^B-ufcjsawtK^jcias 
#o?y=y^a^Kii(ffifc)i5, #3£9l(4, £©£ 

[0 0 10] 

[«Wfc#BW$ fc» ©#&] S*9 1 KE«©»W 50 
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tt. ltBIIW&«Bfci-«fc»fcWT©*J*tll*.5. BP 

fc, ±fB&a«#*&Bgfc^£A#£^LT3SLfc*fc 
t N -hlBSlS&Sfi <£ 9 7p- UfcSN 

AajKEIJRe 2: UT&a$tEJfc#S:^bT±fB&a$II? 

*!*M«HMS1P:|§|JKU ±ffi!I«£&a©&-T??T:b;h-3 

s«&a«fic«ya^s-A^fc^Ji-cifteKSr^u-r^-- 

/Wn-^5,;iia!), ±fE&KtoaflH*J©&a 

S, cifcWKii-S 
[ooiiiifc, «*«2fcB«©»Wtt, «ratt4> 

fBSR&a* ± 9 *— /<-7 b - Lfc#8*£rif|« Fvy 
fc*HH-SWWfc tTBfe5S«©SiS*aa*fg 

HMKKWBaBii-SifcfeP, tt*tt*a3KKBiRISfc 
LXf$mm®W.#Zjt LTiBtefflWB-WfrBicaii 

u HFnam &s^ifw#gift©HF£*&a$;« 

la^jgK^^^a^iSJCj^&^Lr^^^a^sfg^ 
fcmnst ±mi?mm<o'&xftt>hzm^tmx'tt., 

tt, HFottiMHfciku Ifcv^-c, ±ia^ffi*a.a*fcH 

[0 0 12] -tLr»*«3©»Wtt, IMWlXttll 

*«2iciE«©a«©g^a^gc*5v^-c, MiEMa 

»^K©JE^V7"tmflB*!! i a?S*A#i©BB^7-f 
/Vi? 5 i i t> *&a*^A# =t 5 t> T««fc 

tHtMSH»u ±s^a«*i&K©Eji^^^i 
M**^^gBt©p^(-^asiMiJtsi?s&^L., m. 



[0 0 13] 

b , -o©gK*aa$ & ± o m&Ma t M*&a t #w 
x m K&UKtt «»»Kig«i £ ft, jrasKftyefftst 

&S?£»^Sft-ft;iBWffl£ft5„ 

rm*i>»»*» fe»ta^K«»s ftr*--^-7 b 

u-c», vmm<ommm±m, 9i««t«, ±eas« 20 
&a«fc&a&£Aftfc#iimfc2W£ftT:*->-^ 

felt*. o^>3, £K«LffittrtT?f±, £ 
«ttfflft tttft 5 i fc 4 < , XK&lfr MHcAffl^ft 
ffi-5. 

[0014] «sMC2»»HR:*v^t», gffi&aftf- 
-^li«#Sr^L-CS^SKv>-{J:^M-f5iifeC, 30 

rtwHF h mmtimw § ft x* 

S^aSlf^SitlEliR^ft, HFBJSRSft-ffclf 
?OT£ft5„ At*, ±fEHF^©&TfmpftS*fcM& 

~©|HTfcl8SUTf±, HFO«H*ffJhS*ls 91 40 

#, -hfess^awi'HFAftfciKis-cffiTK^sft^^ft 

■tt-^-7P-t5itfcJ:!), ±fEME&atirt© 

HF#«*Kt**i6h5. ■os 5 , mmwmmnx 
a-im-rso 

[0 0 15] Mf*«3 03SWctt, XttHMt* 

±m^mmm^<Dmm^yytnyk so 



6, Xtt&l (HFfeaSr^tfo fTFPW) 
SftaJfffcftTVSWfc, &a$ (HF^fr. &tpj 
#) |t7-f^jy^tJ:!l!;7Vs"/aSti8 CBCF 

«sehu ?jr\<?i)vyzfrxfrh!mmmw&zmT 
u m»a*M!*MifcWirt-s. 

[0 0 16] 

ISBOttBttKBU 01 7f;i|f5=gg©«¥E0, 01 

8ttms«o*iiHiH9fffiH-eab«. *36K*aaaai6o 

«3M&»«rff 5 £ t t> ic» Sfct&afit 1 a> 6 

(«T¥K*Bi*i^5) *»aiftiBtt 

[0017] Hie ~0 1 8 t^-fi 5 fc, - ©ss*& 
ag©5 o«, WRtoMtrt? hc©j&MBffi&5 l 

©*KASKttl&5 1 6 0 toRT?*** be 

HWRntfy h 5 5 fc, ffiife©*^ 

*J&WE*Hi«7 0fc» SS*ttff6 0'?#-fcyhC» 

aSB 6 5 S:WS«e;^a5 7 0 CtRSH-SXtiaK&c # y 

[0 0 18] JdEXMf * h#*»#5' h 5 5 (4, 016 
~0 1 8 iC^-T J; 5 i-, #^S.TJ[l]tei4-e, ^A7j 
l6j(c#»iBrffii-fll^§ft, ttAttttitt 5 1 ftt 

3tt?-^6 1 d»&MKAIMttBA 5 l^ftfS J: 51' 
«^§ft5o ±BatSa«8t2#j/h7 5H: % 01 

6~01 8t'^-f-J;5t', *HJB*ienc«BmBfcRH' 
6 ft, ±IBS»*g|5 6 0O!)7^64 i» feStf »o 
fctttfcO^a^WtaHSIKSe*? h 7 5 ©SSRWT 
-A 7 6 "^flftj* 7 7 H^oTSiS^aa 6 5 

ftm*wm.tm 7 0 rt^m^^s-rs £ 5 k«ws*i 
[0019] Jifss«*aa§E e 5 \m. arfc^s <t 
fcfcUv 0i6~0i8 pjav^-ctt, mmmmwi * 3 

6 5B, t-^-7c-l©SS«ttl ^3filEL 
6 6(cj;t9, MCWKlK3in#yh75iS>&9|(rIko^ 



«&© **^w*«£s««flr i idK*ftaree£«! 

J&£ftS<, ft*3, #3SBJ©j|;^$!^S§«&a=&g 

©^ftfrrtm^o^-cftm^i-s. 

[0 0 2 0] ±mm$L&mi$7 0{±, «A.H*fflJBA© 
«*fc«S»HPFl - 2 5 5 2 2 7^Amm^t'ii 
5 IC, 9^/NW©±5Pffi© f 'M^StIhI^* <fr i LT, 

ft*S, £.©£tM£j|ISI$7 0ft, ss«JBtto5fc®&© 
[0 0 2 1J ±B»R*!aSS«5 0©WT*hiL-C 

ft, n i 6 ~ia i 8 i^^-TJ: y -y/w Atf^g 
&3 o &Bfe1^#>&fl^fl3tttt3 1 fcBttrifcfrfcfe 
TfflfE*-fe y h C ©J8AJ&ffi& 5 1 , %JmHm 6 
0, SfeK!glB7 O&tf&St&agEe 6*JR*MEfltt- 
S, *fc» Bieat)«Bll8fc»1-J:5fc, ±BSMA 

aiss 6 5 o? 3 ocDgfct&ait i ©T*Bt!:«m»©j&*ffi 

S£ffl©4&a&l?££S& 6 £_tT 3 SlciB«1-S= $ £> 

te, 0 1 estxm i 7 icaH-j: 5 ic, ±E£K*»ttft 6 

o • o • aa^a^e 5®««K:ffif»t% 

P**h7 6©fWb*7 7*IMI*|fl||E3*rtU Hfrfc 

©fc«offiW-e, ffllBXtHMfctte o J: 9 fcflfcjroffiW 
yffy^ ■ ^^-x 9 0 t tr»5„ ft, * 

[0022] ip%, ±K£«*!a£«5 o-ett, 

asce 5<Dms.wmi i, g«M3Bff£2 o i, &a 

mif 6 i S: ±T 3 JMcafri^ JE&M fc W T 

7iW J^t^ ■ 9 0 So 

Si, 017 tc?jrf J: 5 fc, S»^a95 6 5 ^£&#g5 

»8 0 ft if o4HWHIt/ti v V t¥B5W-CL#5Rfc* i 

T-f^ • 9 0 i VXWtfeXZ S, tTc, £fc 

SSf&aSP 6 5 «|Ki«g # (c«^±if 5 i fc lc j; 9 , 

fea^fi 5 0 OKMbSUH £ S n if , * y - WW- A fc 
:feftS*^-*©*8ifll*l$£-SSSfc&frSo 

[0 0 2 31 ^, ±IBSat^a§|5 6 5©SS«ialf 1 
Jlt«£«(6li»7 0OV^r^hT»tt, H16-EI18 

fc>Ri-j: st, ft^iftaws i te»tejmi*»fc^ y- 
y/v-Mmmz o fcBtrtMtewa^r, 3 o©*- 

n -M©S^a# 1 i , ^j^MaSB 7 0 i tflE 

im 7 o fia«®aas e 5 1 sttgttttt so© nociag 

**yhCl!aiUT«AilBtH«6 1i9»6)«* 
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^<l»ffl^t5. ^©Kffi, i©ffl£f&6IIg«#-fey 
hc^©Mb|!i*fi-5ltKK)tJiKl*3S<aStt-f, 

^XS©ffiT*PS^©SSS*SiJ6 0 

Kau-ciaiiasstt 7 0 v7t «as««rai3*« 

[0 0 2 4] St. WiKWBaKiSV^ttJWlU 

^ ^5-v^-AfWWt8 0*»6»t>jtv^JI 

ft, ^y-wv—A#^3o-©s^«^Kifcu-c^ 
Mt©*£tt**»-e* So s<t, ±fEMat^a^6 5fc 

[ 0 0 2 5 1 h 1 tt*»wo3Wte»« 1 t^smst&a 
«*«>««s**h-c*>5. c©^«*aa^fi«, 

*f J: 5 fc, <a^+lc«fco*KW*Hf5U-C8l*b 

raa^©aB^ft4i*3o©aiK*!Bfflti • 1 • 1 
i, #s*aBsait lwTfip^^^aa^Srtt^fs^a^ 
) ftfcift 7 i , &a^^i^ 7 c AaawKx^ 8 sutff^ 
^15 VHBR.it- L-r5iji Lfc^a^lf 6 i , 

mm® m&m 7 \cm*.mA# 27^ vxmm Ltzm. 
3 i , ®KMa« ij:d^-7ij- uf- mn 

fr**«KVV4 3fc3»ai-5#»«4 2 i«rA«LT^ 
S. MP*>, 1 T?ti**SSO®ilQ. ~ 

[00 26] ±E£E«iaffl 1 ft, mi b C 

) &a* 1 rt K<eHWo«-*±JBl5t3Wfc UX^SWSr 

^Btoa-f-s tHCs «ta«^a^t©)5fe}t*aa« 
s„ a«aHWfflitiH5sji<f?^>iic»fe-f, «*. 

ft, 5*^^*IWfeS*TL.*5HF«|*WM)ffc« 

6 5 icft 4 oK ±©^--/<-7 n -®SK*aait 1 & 

[002 7] «ffl»4r*l6i-Sfc»©**l±» B 1 1-^ 
) -TUSK. #3£««^10TWfcM^(ttte*ltLfcfti 

aMW»K 7 i , nmm®:&& 7 fc®a?s^A# 8 atw 

±!H«iafK«^S& 7 fc«*iBA# 2 7 Srifr LTStii Lfc 

figs, Jiia^iiig|&»3tt»aoxtt0fsa*fc 

[0028] ±iafea«*A# s &s#-rs i, fea?^ 
1 ahv 6 ^©^a&Ms/Egtf y v 1 5 xmmmmw 1 



5 4 . mD, #m*mM 3 ^«g&s» 1 

*aK*A# 8 4 *fol<4A# 2 7 4 o« 0 **j§f1s-e«i 

So 

[00 2 9] ^SJgQi ~Qc *S|sffli-5fc»Ofll*tt, 10 

b 1 tz&tt 5 &m&&mw 1 o±mtfwu 

^— ^-7n-«®JRSB4 1 fc, s<-7u-Ltcf& 
3a»*#ffl"f 5tW*K4 2 4, XKMaffl 
£KHtt»4 2 1 3^LT^mu&5ia 
&4 4 fcMf l^dt*. ±GHHKK4 2 ©iETF^A* 

K W 4 3 fcgSffi U * ©ftkfrSr&ai&lHlJDigg 2 2 4b 

lit*. **», ±1BfciMJifc*l3tt, £>Sl-J£bT» 

wmMi 1 F*3©&*aa#?Qi ~Qc 4 2 ^m-f- 20 

Sfc*©t>©-?£>So 

[00 3 0] *mMMMlX\X H 1 fc*TJ: 5 fc, # 
£&&aif 1 OT*J=tt, #Wfil« 6 *> fegffi 
Lfc&a&«&& 7 tf*3Hft*A# 8 L-Cft^ $ at 

r & *> , gr£o*&BRQi -Qc tfs^&s&im^S! 6 a» 

« 1 ©TWfctt*fckttlM& 3 25fe£*JSA# 2 7^LT 
»* Lfc«8§ 4 2 ©T«HR«tts *!sS«llJK# 4 4m 30 

xm*ztntjmmm» e ©w 4 % 47^ 

4, AMKi»«»6rto»sttQi», &ai£«&& 

7^fe#iifefeSHf 1 /^-7a-U^w4: 

*#ufc^, #M4 2^e>*aaaiEiJR#4 4&4huc 

ASttRHNM 6 K HJK § hs SK*saS 1 K: y tfvf * 
/V£ftS„ 

[0 0 3 1] aHRSaSIODft-Cff t>HS*6*«Hl-T? 

HU i^Di*^«»»3a»6«Bt«HWlKtt»S 40 

^UT#!SKV^4 3l^@g$Ji5 t *33, flMScQ. 
Xtf Qc Co^T t>IW1f tS&i&afi 1 ^e>EWZ"Bri6C 
#5fc£ftSo lot, 2HR&«ttl 7 n- 

Lfc=§-^a«Qi -Qc «Mafgisiitz#4 4 Sr^ur^ta 
3^&afe^a»£K*ts#*« 2 fctt-"t-cft«* 

[0032] St, j:©«af«sia6«t?B, taiic^i- so 
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± 5 i', tffl Lit 3 o©^*n.g« l |r ?cc/>w£JWifc 

L-rsmffio^a^QA ~Qc xmmmr s © 

*&a&£fflg*43«f 1 ©±«*> /<- 7 b - § *S 
©^, JB(^^fett**MIE|MH-SBfcW:, If© 

a» i ©asiMfcfc£»#ffl*-f 4 t>nffifrifc!K(c«ft 
i-*ii#^rflfi-c*)!j, K^as-tjt^foK&a^^T-f 

54T»$f X ^Wf±S^s;icfi4ti4v\ H©fc©, 

^8P#m*i*4 h v^wvmm^m t» ta u^-et §„ 
[0033] 0cK±f»H0Btt i ss8ft 5jwwaa©rt 

Si^iasc.^a^Po fea«Q*4LTH«bfc 
zy^E-^r (nh.oh) iilttfbic** (H t o.) 4 

iffi*D» 4 ©S£*£ffiffl-r So fca«Q» fc i 5«^*Q, 

a©^Tiffi*Masr*iiL, ^^w©*isfc#»ufc 
ai-ft^-ccARo«ia«rfT5»-a-t>fe5 0 ^©s-a-© 

^ajgQi 4 Utttil«Bi**fflv^5. 

[0 0 3 4] ^2#B©^KA!iaif lTJttSC, 

«ta^fT5o ®a^Q. 4 LXtt^Lfc^H (HC 

i) fegftfls*** (h,o.) i«*o»fr««fcfl+ 
5o l^fili'^La^Q. I* J: 5^^a©^t?*foKMa^ 

5o ^3#B©Sffi«taif lTiiHF^aSrfT 

5 o ®a«Qo 4 LXIiiy yflsk*© 5 0 %7KS?SS:ffi 

So ftsa, ±E? ?fc*»cft*T J yH*tfflv^ 

#£t>&So 

[0035] ^^©i5K^Ma^<tp*®«iatt, * 

S«^a» 1 4 BRb4v> B tft^fc, 
^©!®S4bTWx.BTfB (l) ~ (4) ©i5*a-* 

(1) sci#!i3->HF#ka--^sc J Ma 

(2) HF^oa-^sci^ia-^sc^a 

(3) scifam-* seism 

(4) -€:©flfi, HFjaiO^ XfiSCiMO*. 
±fH^|gaa©^Sl«^ «3fii-53l!teeiiB:33V^-Ct>IBI 

«fcii«-e^s%©r-fei9. a»t5f4Wtt«»-f5. 
[0 0 3 6] v^n^rolKSWatcasv-CHFto 

memmzttzt, hf, oitsi ta«srt;u 

^W©S® \z?fm\&<fo&£. LX^-T J ? /v 4 * S o 

^©^0, hf srffis&aif i tftnu-cmiiufcti, 

J:t»HFt#ft*fc■■***r^^<. ijra^ 
Wil^«+i-4f*i3, tt*©JI«[ft*&fcJ:*»HF|* 



11 



(7) 
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[0037] ±B«*li:J:5*»yy*8!sa-?ttu MtR ? McS 2: to 6>ft5, 

©it&Kffifc^ffl Lfc (9 , -3©*IBOftiiK J: B\ Itzk [0042] i4 ft#3&83©3S»1i 4 ft* Sftft&a 

*M#5&T-*-aJ:5fc*j£3;ft5. 4fc, ilD^i £»«>WftXftBI'?»&. £©§ate*«4tt, WcofHk 

5 o Ml 1 ~ 3 1 EM*-?* 5 HHBXm* 1 * s 3 o©g 

[0038]^ -tiESSEJS^ffli 1 |OjsrtS!RljJS t U «XHMf 1 Tf 3 «JR0JKK*a*»l* l-ft 5 ©fc#L 

%^Jfer 5 C 4 (c i D SiS&ara l ©«£« & UTS i£*&S£)«#lcfT 5<t5ia-c, «tttt0X»ttaic# 

**W«MW««6|!:|H«lLTWM«+6iifcJ:!i? [0 0 4 3] Wfc, 134 (A)l^1"J: 5fc> 3»|©& 

y=y/^^ h ^rte^-ct ^waaa^ttTkMa a$Qi • q. • q c ©#«ia»fm»i§6 ^?>#®a^ 

^•t?*a§*«:tt*fc«M-3 c t ic i p ^^eki* mum® 1 ©Twnaasi-s. ^t, ±EAiaift&* 

flsft»*^S»t»©*BJh^*SA**»f feii8#, A#8a • 8, • 8.tt, *&S$31#l#8 2t*l>*5o * 

Hft&ofWlCtt, Hifii-5Wl0S«2~|dteR«l IK fc, H4(B)l±to«HH(EOtt|H«cj8V^ #«ia*g 

[ o o 3 9 ] m 2 f±#&K ©s««b 2 tut saanaa 20 # 2 7 ufc»A#a^B§ le^u mnaom 

3E*®«**IER|-V*>S. c©g»^agBt±, H2£ 1 6©-*l 6 aKittMUciilattRs^jftK^ ■£©«! 

ij**- J: 0 Hi, Mtama^a^ 6 5 3 o©£ 4£ 1 6 b KittMMEftJNB 7 ^«SR$^S. 

^aflr i © 5 *>© i w t , ifeK*!ia»ffl©SEMaif [ o o 4 4 ] iESK^aw 1 owkk 4 2 ©twsss: 

kM*«&ig 3 SriEffl U *fck«&BS 3 IcMtK»A# 2 LTgiK U te#«r*D ! a$eiHlJfc& 2 2 (ftftWKti 2 2 

7&^Ur*foKifti£jii (HS%*T) SrSSW 5i b\> a • 2 2 b • 2 2 c) i LT±ffi3^i©«HajKQi • 

«&4 2 tc#K#4 7 t^-LXSHS KV^4 3 £g=ML -7P-Ufc#ao«TOfc«aaBB«sWl6 fcHtti" 

T, J»£;fcD, & ]) >XHfm 1 Z 1 1 % DT#lS KfJ"4 3 fcJBtfet 5 
B-UT!?a^W*«*«ai-*itl>|!:» iW)tiS4 2 30 J;5lcfll^1-S. 04 (c) «r©«ia?K©»tiHMfc*J 

*»feiW**4 7^UT#«KVX4 8fc«B|ES»t«J: VMT, #&a$£tt • Bff1-3*&S«£[I]ifc#4 4* -4 4, 

5 fc*/*S;JvC^<5. • 4 4.Rtf»*#4 7 ©*^Ufc«K4 2©HS5& 

[0 0 4 0] *3WteR»2tTtt, 2l@©SKft^1f 1© ^L, «iS4 20T»«<0*A«4 2attti*JO 

3lft»^r*<#lbWiKaWff*t»HS#, S fefc»I»fc #4 4, • 4 4, • 4 4ct4, 4aa«M31^#8 3 Tfcfc 

So =. ©fcft, H^^H 1 © J; 5 !'#S«*aatt 1 tj* [004 5] ±|ESK»aif 1 -©#®.a*Q. 

^at^foK^ai *tf 5 ♦frfcjt'tr, ©BEas#a 2 5 04 (a) ic*r ± 5 

h#ltl±t5. 40 «fft»K7C*fl«fcH:7i~7 1 )fcKltfcl«l©ffia# 

[0 0 4 1] B3fl*3SM©StJi6^1B3fcffi5aafS!i31 V^l 5 ffiii^VT'l 5&ESb1-5^-* 1 9 t» 

5 o ©manage e 5 i^#«©s*5^aff 1 £e e^jw-) t , fetmkm& 2 e a» & ©*wafli*B 

RlfttOT, HnBHttBSttl3»lllM^tt2 S-3V^Tffi5iJ)^^^l 5 ©@^&tlM«1- 

3fi««!«ltlS«»ShT*'-^'-7B-i-5»SI gtl 2i*»6.#«Sfi* 0 S«£Ea¥«2 5m 

««r«^liIJR*2 2fc«^iajR#4 4fc^LTft« £EK*r*ii^atff**UHl2 6 T^fflU SttiWH 

KJH««» 6 KHUtZ LTWipJffl ^imm&l- % tth ¥©12 «5J£1*V7' 1 5 ©Eg!)*-* 1 9 £JPS)»fi 

fc, S«^a# 1 £ 9 ^-7P - Lfc*foKD. LT, mmtmm l fc3ffe©R*BE*-C*!i3a«**BESS 
*Kv^4 3W(Blft«J:9fc«)*t*. ^©«^ 

*3fc^Tfe, ^a^©^fi*WJ1-5itt>^ 50 [0 0 4 61 ?^Wft»JM-*«*iCB, 4-f«3M» 
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s*s*o*-e*Ka«Qi fr*#tttt&*i sjit«ii« 

* LtfflfcftofcWEIMBI 1 »3B#iKA 

[0047] iiElfoR&H-m, XK*Q«lf 1*5,^ 
&gB4 2 e*»fe#aS*l,«OT?, 2 0A«(zat 

i <o%m<?>&mu 4 5&t;#&a^Rw*# i3um^ 

aa^^awfrfctt, wiaoj; 5 (croaatt 1 £h 
F*Aitfc!WR-ml**ftift»u, *-^-7b-4*5 20 
r i J; i5 H F Sr^fcg^-TS i i t> %mv^x 

[00481 ^5 tt^smosuiB^tt 5 icflcssflMsa 

SWoWHHitSlfrSRU |I30(A)*©;±^tt|i£$!&a 

mmcB)^<o^m}tm.!im<o 

i^jfokSSSWIMSrft. £©g*fMa3S 

atis MiHS»«iagi5 6 5 £¥-®£KftiMr 1 &bk 
•r 5 i 1 t> s, jmjm&xm*M9s#wt>tiswii£i& 
^©iwt^-f^p^ijajeiittitsitfffsfcft 30 

©f>©-<?&5,, sp*>, H5(A)(B)fc*i-J:9fc, &a 

«ttl&*7©«HS««X#8 fc#RB4 2©#&#4 7 
[0049] ±|2#|gS&4 2 ©«aT¥**=R*tfc# 

ttur, -*ofiff2 i«ll«Kvy4 sicwim to 

tt*mmtm2 2 t \*xtammimm*6\c#mr 

5o * b-C*Q.a^A# 8 ± ■ 9 % T«« 3 

zmm-rz 1 1 gas* 5 ^jbikva^s 

i©l^c7^W 1 0 i-fy7-f ySot-^ (UlT 
r.fy^'fyt-^j £V>5) 8 1t&#SU MS 40 

7 m*@w 2 2 1 ftflft^rffi««nK%A 

#8 «r^LTS»W5. 

[00 50] jRKtta^f»9«L«««-ica« HI 5 (A) K 

a*i"J:5K:, SK^aWi aHWHUMlJ 
4 l~#w<-7n-Lfc8fe8»*ftWu ^a^IelJtZi^2 2 
ftfrcaHBRfl? 6 fcEUK S fr> #t*JEEi£# ^7° 1 
5fcJ;!?g^±tfibtk 7^vi~?l 0|cJ;9j*ifiSH-C 

fc, tt**aaastfb^»»^fc«:, hs(b 5 



tim2 l*^L.T*WtKvy4 3£#ffl$*u3. 
[0 0 5 1] ^©^gTk^a+tjsv^ JES^y7l5 

*vc y 7 v s/ ^ a § fbfc* % ^iraa watt«A* s 
**UT»a»agjDUi2 2fc«Au wcwoawifmiF 
tmm-rz. ±E*Basfc ± 9 *-©s«&aflr 1 & 

JW©fi7 <f ;wr y y ^ffbji, «&jftfr y 7 V- 

5*a>£, ef^)fl«©Maas:^Ma«rtt«i&uT 
[00 5 21 06 M^nonimi 6 tc^5g*fea 

iSii©«&a«fcBI**U BH(A)+©*«H3iaWaa 

a©#^©*e*s^st5*!ia««giigK^i-o -©a 

^aSfi%H»ffi 5 (B 5) t NttlcAaaiKofM? 

06(A)(B)!'^i-J;5t, jUBWi6 (05) © 

ma*o.asMi'tev^T, ±iBASKniiRK2 2icm«r 

«ft*!Ba»IilJR# 4 4 Sr#S"f-5 i i t C, «ia^«^ 
K 7 ©ff^^K >-7±MJ t ASffiBCUS 2 2 t Sr±|HM 

aisiiiU2#4 4 zfrLrmffitz, 
[00531 MmxMmrt»n6m&K.tt* m e (a)k 

J: 5 ^S^aS l ^-7 B-ftHiRft 4 

i a»6>. 4 7 ft^ur«a«iaiw»2 2 

SriTFU *aa?S»g^S6§^$T±?E*aa«IEIJtK# 
4 4*^- Lrtoa^tt^i& 7 tC«EA U 7 -f 1 0 fc 

a^fr^5*a-i-tt, 0 6 (B)fc*i-i 5 (-> mmx 

>7l 5t?a^±»f£.^fcMa»4, 7-f^ l Ot'i 
a«iaiDJ^2 2 «Tls ±E»a*[iIiR#4 4 Sr^U 

[00541 ±w,mmmm 6 tc^v^ra, m^Ma^fr 

affiUiRB& 2 2 WtTi-5 Jl i left s ©tf. AunnnK 

^2 2©t^«B< xhmmmxffiTT5nm%i&5 

so, ^a^@ifzK2 2af : s©^v^^ > ©-eM9 5iv^ 

[oo55]07 it^w^mmmm i \mzm8v&m 

6(H8)i ^©g*^aSE% 3 a^s: ur*^bfc 
fc©T'fcS 0 £©£*BfJB7T?tt, 07fc^-tJ:5fc, 

#s^a« i i'fev^^timFTS©Ma^Q« ~q c 
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[0056] sstt^wcsiife^s^ss^a ®©Ma^iHiiixK2 2 a-»tt&MHK*4 4fr&rna 
«7(H7Mc^Ta£&&am0 5^©iWfcs [0061] biok^-c, «aaftoiiiRfrftit.-cii 

ic&v^-c, ^s^iioi^ifeK^adSfTto^sBBtMa^ g«Bfffo&# 1 3 wB#3ii, mm* 2 ©hh&m 7 

©SI7 /i^ y ^^^SA8HIS:llfH-5ji5f«ai0S a aHMK K >V 4 3 a flicffj "9 *A 6>ii5. fea&S?S 

• 6(H6)ilB«TW. i©^JSjgffi8-C-|3:, 2fi© #»6 rtKHI«Silfc«HS«Q» % EiH^y^l 

3HS»BW1 ©**T*!Hffl(tQiX«Qi fc£SX!ft*ya *±»f 1 0 ^±iS&a$clHliKg& 2 2 a- 

#*Sii;fc«, 9l*iK**<lfcWE«*tfft*?iU S6> ^a«(HlilX#4 4Sr^LT^7^/P^!;y^5fi 1 ^tu 

^♦fflwi-eMzKD.i^jc^MTKtoa^fi 1 ^ s. 
3„ iJifc J: 9 , 3-£«&a» l TiKig&atMzK&a [ o o 6 2 ] &ilftgiaJ&# l 3 tttftfrSfw # 

«rJH*fr5»^l!:Jfc^T, HWfc^a^wty ^"C «K4 2©»liW(E#4 7 a {*#*$© KW4 3 afflj 

t , «*«a©jjawiii!»s«»*tix^A^-7'sr hasiB] icwd ju.6>h, m&&m3 a ©*toK*A#2 7^gs 

±1-5. 20 #£ftS 0 #B*D»ttaHIWBMtlrtfcWfcS#i.-C^- 

[0 0 5 71 0«^K©H*^9|C# /<-7n-Loo, ]) V^-f5 0 £t£&&ttl 1 

»a©«^-©*0.a^#SiB^Sr, Bl 1 0 +©icHttif* JRIP 4 1 -»3HftR 4 2^fl ©#jR* 4 7 a -»» 2 ©* 

**5ta©#&©iW*S^O!*!!.a»»SK&*i-„ r $&#4 7 b^#MiSK2 1 a fcfc-CifcWfl FW>-4 

fc» ismas:0!iise*^a^^^5H^fea^©«g jg©as&7 ^ y *jrimt>ti&. 
74^?»>-y*m8immzmfti-zMx-mffim®6 10 o e 3] ^©»*s^iS9(±, ututia?^? 

(6a6)fc#3W5. yv^Ottlc, TlBOJ:5 4**ft««*«Jfrv^a. 

[0 0 58] ztomm^m 9 ^tts bd 9&trag 1 0 *© n gxtna 1 0 5 k. jhcssKaflr 1 «#« 
&a«ife&8&7©5*>> *©#y;/±jl*©llll*9i 30 #2rt©jg^$&#&3 4©±M^g£ftT*5?K j@ 

*B«W»A#8 i©HJtt» «H^JDU»ic43V^rMWR «»M3 5KJ: 8««8HMB3 4 t^b"C5r3^ 

HiKI|2 2%4>j||Uas. @9K*5WC> HHSflSaWSfi* fc3*ap*»Li-5£ 8 (KT» OTttftltM 

^a^jf&^7©±iBffiK#9t*aam iBiv^s) . _tia*feK#t7^rje& 3 *aa«ii&K 7 icg 

^A#8 Sf»4 2«^0**.TT8Bfc*W#4 7 a *tS*l<5tt**Att3 7(C*&t£ 

*W^S*t, ^©flfc©#ttK#§Jt5 0 *£L3#gQ{4ffl£ *,6V+I7-i*AB3 b fclc^ftSji, M**Ai&3 a 

£3**^1 5J;!J»*±Hre>iT,5. b fcttJMIOKjp h#2 8«^ 

[0 0 5 9] *©*«ffl«ftiftJ»7©#y7'±«fl|©Bi ft5„ iOtl*'/t!7-B, SBWWUM-Sttfcfr^ 

K#9»±^it$^5. Xttftnttl#>&4— /<-7u- *«*T?S<S5iM-««#|!:fflV'>6>Ji5 (£iT»->-r 
Lfc^a^Qtt, ^--^-7n-|IlJRtS4 40 !7-«H6iV>5). ^?h#2 7 • 2 8^0 

4 2s.t^N«#4 7 a *^L.r*aa*iajRK 2 2 sr»r £ffl<om7kYi&m-tzm&EmM vu^a 3 b t^«t^ 

u *a.a«sf@ss6^$^^T?fes«tt^8§7©^ w^^s. 

y/illCSAL, S^ffit^y^l 5t?a^±tf [0 0 6 4] ±«3#»IS4 2tt, §]V)#xWtl!femi# 

7-f^l0fcJ:»>JtiiS*iry7Uj/VaSJxfc «#4 7a*^LT»*lS2 1iia3a«ia«U»2 2ifc 

s«®a«i 04 9 s ±e»tk^2 1 (±jb2«h^4 7 b st^l 

tmt>tizffl\mwm<nffim7 j fr? v yy&ftt>ti xm*m9m&2 1 a tigjRffltKKK 21b \z.mL*n 

a. 5„ Mt^WKK 2 1a ttSMcffl KW.y 4 3 a IeWX 

[0060] ^^ads^T-rs t % Ma^ft^K 7 © ^mwk 21b raaftwajR^ k v v 4 3 b \cmm is n 

©»»#4 7 a&U%ljgtM7 4^aSEIJDliS2 2 50 #3 2*tfKS*lT*J5, 1 



k 2 2 ^«ia^«*&^ 7 ©iSM^ff m# 1 5 -»« 
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[0069] 011, Hi 2RXM 1 3 Zfr^tl^- 



17 



$#4 7 b 0 »*JWeL-C**ffl KV^4 3 a *U H 1 1 4"©*»tt»^a©#^©^«^SSS 

X»£G;fc[IlJR/B K W4 3 b fc#g»ffl£*5 (£(T# H 1 2£.tf0 1 3 to^^^lvCTMMbMBa© 



[00 65] ±C«atftft»K 7 it, Ufc!K»A^ 3 a © SftBtt* ¥-©S«Slf 1 fc» l/t 5 

g^95 i *aa««EA# 8 1 ©wicasv vr , i ttfcoft&aattittftS e . • e . *Rtf, &a&«&8 7 

3 £^ t-cwtftsme 2 2 hiss*,, mmmm a • 7 , &cmMimRK 2 2 a • 2 2 b *%mmm 

2 2©Tffitt^&#&i&7fc#l!!!£ftfc^#9 iff «*6i • 6ifc#tT«H*ATOfc*!rtLfcA!»±B 

1 5 1 *mm*# s t © m i- *sv ^©©fea^ia [0070] r nnwrn 1 0 us, 9 1 ntn 

iRs&2 2 a kmmm®2 1 c tomans. *s \c>smmmm <o-m a t^a^SA* 

©smygiEFflzK 22a it±mmm&# 44^ L-c&a 8 1 <om hk mmmm^\^i &*®mmm& 2 2 

*Ri***6lc*S3iu 1 cfil3i *MHaa. 4*:, ±tasi»fl^K 7 K«*©«aHS 

«#4 7 cft^L-rftafflHswfl Ki/y4 3 b(c«KS K«»S6i • e^fcfflBmjiTiriBWfcwwaBfftfrg a 

H5„ • 9bii, mmm$i#8 2-?h&z>, s&te* Mas 

[0 0 6 6] 40i3l?RQ**Ka«ejfi«»»6KiaiR1-S» EUR&2 2&^5*!BIi£lfe£K7©-*5# (PI8#9 

#kb, ttia© j: 5 ^K&aff 1 ^tmm&m 7 a t&a^g^A* s t ®m) c«o«i«m^6 

-♦iftiwwosyM s-»*HHMiitui2 z-ss&xirfi » • e, ^m^^mimmrmmmm^i 4 a • 
5-»7-f;v^io-*S2 (Dtimmsms 22a (Mas zo 44b \z>mMmmn# 8 3 t> & 5= 

@ifc#4 4) ^ST*aaJSQSr*0sffijK»?B^«6 MIR [00 7 1] ±e3EtR*Qsmi 7 n-ISlfc 

•rso *fc> ^^ufc^a^QSr^-rs^a-ttts ± 1 fc^ft^ft&Jtttawi!©^ k^#3 2, 

fE*a ! a$iiiJfcs&2 2 a ©^a^nuR#4 4^H#-r5i 3 3#«ks^-cjs9, asMaatiaw*— 

ifet^3«#4 7 c£BB#, E3bK^7°l 5tcj; t» -BUR* 4 1 «r£l'-f 3*£f'ISxBS£#$EL#5 J; 5 

*aa»Q*«m}RiaiRffl k W4 3 c fc#ffii-5„ rft .k:*$;**vt:v5. tin, -74A>9 1 0 ©-&^£±ie 

fc± 9 , ^aaQfi^afgjff^iie t&asnnRffi k *-^-7b-k»4 1 statss 5 mj: oait 

w4 3 c k\zftmmmhz> («T*&a$©#ii#a #s e t^uraas^-csap, 1 o©giss 

[0 0 6 7] ±fB^&am&TmaMf©^3l6 F*3 1 fcff3L#8 J: 5 te*WJS*vC^5. 
Kttttat-* 5*MHE«*ft» -kJfiUfclWI^A' 30 [0 0 7 21 011 iCfc^T, AHKQitCASXMa 

> y ^^fcffi«o-ciasi«*«-4jiaEi!:ii»-c#5 a^s^s^-ta, &a$#&K7±«w©m © 

(^i^T»aig©^a^iM^at6tv^5) . jnnicfctu w »9ai, *ia«¥A#8&, ^©t«dw©mk# 
tej*iwii«»aii:»v^-ctt, Bf^^w^a^Q i 4 1 , #j <j Wkxqtvtm 1 4 7 B a*n#§;ii, 

*aa«fip k 3!i^LTiS*»^s5fc^a&-r5-i^prffi ^©ffi©#«K#sn5 0 aa^QxBS^&awirt 

«lrtfctt/<^!>>'^*«2 4!Js*atB«S^ SK© 1 5 J:OjR*±rffeii, ^:©^BSffl#9 a»H#**i, 

)5fe*Mafc^LT. ^^MK2 3 X 9Ni^t«fr Ml^#4 7 a{±SB#$tu5„ «WHItl*»6>*- 

LTi&-ft&a«Q©$-ft±#m&^$1-5 i 1 1> ^-7n-Ufc*aa*Q* ft, *- ^-7B-BUWHI4 

fc, *JMfflSHEaH-5 J: 5 fc*^^ttrv^5 (KT» l-**»4 2-»^l#^#4 7 a -&a*!HiR& 2 2 

a*g©^y ymi&k^y) . ;o^«82 3t 40 ^M ! a»^7©*y7 , ±?iEfiii-jEii*y7 0 i 5-»7 

tt, ^tAflOasy h#3 7 kJJ*.7J/V? 3 8*5 1 O—^ajg^lA^ 8 HfBP,3# 1 4 Sr@rS««l 

[0 0 6 8] ±B*aafflBB««i6 fctt, «ROJHRW *5Wf Uoo?=^©aHl6«Kaa*ffbii5. 

A#4 8a-48b-48c t^L-C*ft«l«»qi [0 0 7 3] K»E«H«*»Ti-Sfcx «31«fife»«7± 

• q 2 • q,*ftAU#5J;5f!:fl!^*ti/T33 9, I«Oii#9a • 9 b i^a«^A# 8 f4t?fl#£tu 

©«« q . • q , • q , UT@fS©Ma^^^5 i 4 2©§1 §l|*# 4 7 a fc, feaSft^K 7 kjft 

(KT*aa9JK©ii^«iBiv^5) . ± a?siHiiRK2 2 t^igaf &itm&m?n a#n#z 

ftmfo&mniRTf&mmfimmme &a«Q© s je^jk^t'i 5 i^a*^A#8 t©iw 

w/^i auc<f <r4kttii-«4Mio4Mi« 1 s K^xmm^tzwi<D^mmmw 22 & tftnasmm 



^©«*^Rt«teSl^jRS»**-t- 0 w©S»M 
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[00 74] ^a^©tfllif5t§:i^x.t^**0.a[^fi ; -r5 
0 1 2 fc^-TJ; 5 l~, lS#9affl#§ 

#E#4 7 a(4#*fflKW^4 3 a MOT 9&X1 E>n5„ 

wi srafc-htftavc^/i^i o» 3g2©#iai£ 

EIltRK2 2 a ZfrLXffim^ 4 /V? J> V*WTfeft6. 
&V^&««)&#1 SUB***!* «&4 2 ©Ml 
#|ft#4 7 att#*fflO KW4 3 afllCS) 9**. £> 

n-LfdfcKD.B, ^-7P-H1J&*M 

&4 2-»*l©#*#4 7 a-»»2#*#4 7 b SrST 

*Wfl K^4 3 a fcWtHSJlS. * L-CfflR©*t*fc 

[00 75] m l 3 inftv-c, «yi?KQi in J; 53£8$a 
m<Dimm&&m7 b #lt»j©iih.# 1 9 b (wane 
r.o*oa»tW t ffl^S6i ^Mu-cs"J©#aa*iHiJR#4 4 

b WI«#8 3) fcfrLt*Si»aaft»2 2b«l 
«, Hi lfcSWiRflHc, AMBftolMI^-f^y 
1 1 3 ic^-t&ai&Q. fflii?^/^ D y^»mrt 

9 (09) £n*iaiB*ttn»w& ««*^Yi7-a 
&*©#fSt#ffl$sti, *aa^o5>»ffla«B, 

[0 0 7 6] II 1 1 5 B, ^rtl^tl^K©* 

11 • 11 id»trM»oW5»o»i»)fi«» 

61 • 6,£Rtt, &S$t«£S&7i ' 7ifttM&Ji*lH!l& 
5&2 2 a • 2 2 b £#&&*0saif 1* • 1 » JllWffiSfcSt 

Gftffi&tt l o hWt 5 , lot 

[0 0 7 7] r 0g9t»aiHt?& B 1 4 IMWJ: 5 
tc, #S^Slf 1 tr^T*ft^*i*&a«£Q* SVffi 
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(54) IMMERSION PROCESSING SYSTEM FOR SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce running cost by suppressing 
consumption of processing liquid in an immersion processing system 
performing surface treatment of a semiconductor substrate, or the like, 
while preventing the size of the immersion processing system from 
increasing. 

SOLUTION: A liquid discharge path 42 led out from an overflow type 
substrate processing bath 1 is branched into a path being coupled with a 
drain 43 through a liquid discharge valve 47 and a processing liquid 
collecting path 21 being coupled with a processing liquid storage 
container 6 through a processing liquid collecting valve 44. Every time 
when a plurality of kinds of surface treatment are conducted, processing 
liquid flowing over the substrate processing bath 1 is collected in the 
storage container 6 through the processing liquid collecting valve 44 and 
reused. At the time of transfer from chemical processing to pure water 
processing, pure water is supplied under a state where the processing 
liquid is placed in the substrate processing bath. The processing liquid is 
overflowed and replaced by pure water and the substrate is kept away 
from the air thus preventing formation of oxide film on the surface of the 
substrate. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]While the above-mentioned effluent way is branched and one side is open for free 
passage to an effluent drain via an effluent valve in a dipping processor of a substrate 
characterized by comprising the following, Another side is open for free passage to the above- 
mentioned treating solution storage container via a treating solution recovering valve as a 
treating solution recovery passage, and in a chemical treatment. Supply a treating solution in a 
treating solution storage container to a substrate treatment tub, and it is made to overflow from 
a treating solution supply route, In pure water processing which collects from the above- 
mentioned effluent way to the treating solution storage container concerned via a treating 
solution recovering valve, and is performed after the above-mentioned chemical treatment. 
Supply pure water to a substrate treatment tub, make it overflow from a purified water supply 
route, discard from the above-mentioned effluent way to an effluent drain via an effluent valve, 
and shift to pure water processing from the above-mentioned chemical treatment is faced, A 
dipping processor of a substrate characterized by what a treating solution in the above- 
mentioned substrate treatment tub is transposed for to pure water by making pure water supply 
and overflow where it suspended supply of a treating solution, then a treating solution is put into 
the above-mentioned substrate treatment tub. 

An overflowed type substrate treatment tub which immerses a substrate into a treating solution 
and makes a surface treatment of a substrate. 

A treating solution supply route connected with the above-mentioned substrate treatment tub. 
A treating solution storage container which passed a treating solution introduction valve and a 
feeding pump to the above-mentioned treating solution supply route in order, and was open for 
free passage. 

A purified water supply route which was open for free passage via a pure water introduction 
valve to the above-mentioned treating solution supply route, and an effluent way which derives 
an effluent overflowed from the above-mentioned substrate treatment tub to an effluent drain. 

[Claim 2]While the above-mentioned effluent way is branched and one side is open for free 
passage to an effluent drain via an effluent valve in a dipping processor of a substrate 
characterized by comprising the following, Another side is open for free passage to the above- 
mentioned treating solution storage container via a treating solution recovering valve as a 
treating solution recovery passage, and in HF processing. Supply HF in a treating solution 
storage container to a substrate treatment tub, and it is made to overflow from a treating 
solution supply route, In pure water processing which collects from the above-mentioned 
effluent way to the treating solution storage container concerned via a treating solution 
recovering valve, and is performed after the above-mentioned HF processing. Supply pure water 
to a substrate treatment tub, make it overflow from a purified water supply route, discard from 
the above-mentioned effluent way to an effluent drain via an effluent valve, and shift to pure 
water processing from the above-mentioned HF processing is faced, A dipping processor of a 
substrate characterized by what HF in the above-mentioned substrate treatment tub is 
transposed for to pure water by suspending supply of HF, then making the above-mentioned 
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substrate treatment tub supply and overflow pure water in the state of HF ON ****. 

An overflowed type substrate treatment tub which immerses a substrate into a treating solution 

and makes a surface treatment of a substrate. 

A treating solution supply route connected with the above-mentioned substrate treatment tub. 
A treating solution storage container which passed a treating solution introduction valve and a 
feeding pump to the above-mentioned treating solution supply route in order, and was open for 
free passage. 

A purified water supply route which was open for free passage via a pure water introduction 
valve to the above-mentioned treating solution supply route, and an effluent way which derives 
an effluent overflowed from the above-mentioned substrate treatment tub to an effluent drain. 

[Claim 3]In a dipping processor of the substrate according to claim 1 or 2, while attaching a filter 
between a feeding pump of said treating solution supply route, and said treating solution 
introduction valve, Rather than a treating solution introduction valve, open a purified water 
supply route for free passage to the downstream, connect between a feeding pump of the 
above-mentioned treating solution supply route, and a purified water supply route terminal area, 
and a treating solution recovery passage in pure water processing. A dipping processor of a 
substrate characterized by what a treating solution recovery passage is circulated and a treating 
solution pumped up with a feeding pump is refluxed for to the above-mentioned treating solution 
storage container. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the dipping processor of the substrate used for 
carrying out the surface treatment of the laminated substrates (a substrate is only called below), 
such as a semiconductor wafer and a glass substrate for liquid crystals, in the dipping treatment 
part of a substrate processing device. 
[0002] 

[Description of the Prior Art]As a dipping processor of the substrate which there are some 
which are conventionally shown in drawing 19 as the above-mentioned substrate processing 
device, and is used in the dipping treatment part 165, The thing (henceforth the conventional 
example 1) shown in drawing 20 or the thing (henceforth the conventional example 2) which it 
was indicated by JP,4-42531,A and shown in drawing 21 is known. Drawing 19 is a top view of 
the whole substrate processing device here. 

[0003]The carrying in part 1 51 of the cassette C by which this substrate processing device 1 50 
accommodated the substrate W as shown in drawing 19 , The substrate extraction part 1 60 which 
picks out the substrate W from the cassette C, and the substrate transfer robot 1 75 which does 
package maintenance and conveys two or more substrates W, The zipper washing section 1 63 
which washes the substrate transfer robot's 1 75 chuck hand, Two or more dipping treatment 
parts 1 65 which immerse and process sequentially two or more substrates W held by the robot 
1 75 concerned, It comprises the dryer part 1 70 arranged at the backside of the dipping 
treatment part 165, the substrate containing section 180 which stores the processed substrate 
W into the cassette C, and the carrying out portion 1 52 which takes out the cassette C which 
stored the substrate W. 

[0004]And a dipping processor as shown, for example in drawing 20 (A) and (B) is arranged, and 
it is constituted by the above-mentioned dipping treatment part 1 65 so that various kinds of 
surface treatments may be made. Drawing 20 (A) is a dipping processor of the substrate for 
carrying out the surface treatment (henceforth a chemical treatment) according the substrate W 
to two or more sorts of treating solutions, and drawing 20 (B) is a dipping processor for carrying 
out rinsing treatment (henceforth pure water processing) according the substrate W concerned 
to pure water D w> These dipping processors are arranged suitably at either of the above- 
mentioned dipping treatment parts 165 (165a-165f). 

[0005]The overflowed type substrate treatment tub 101a which the dipping processor of d rawing 
20 (A) immerses the substrate W into a treating solution, and carries out a surface treatment, 
The treating solution supply route 107 connected with the substrate treatment tub 101a, and the 
treating solution storage container 106 which passed the treating solution introduction valve 108, 
the filter 110, and the feeding pump 1 15 to the treating solution supply route 107 in order, and 
was open for free passage, The recovery passage 142a which collects the treating solutions 
overflowed from the substrate treatment tub 101a to the treating solution storage container 106, 
It is constituted so that the treating solution which possessed the feeding-and-discarding 
change-over valve 1 13a which opens the treating solution supply route 107 and the recovery 
passage 142a for free passage so that opening and closing are possible, and was overflowed from 
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the substrate treatment tub 101a on the occasion of the chemical treatment may be refluxed to 
the treating solution storage container 6. 

[0006]The dipping processor of drawing 20 (B) The overflowed type substrate cleaning tank 
101b, The purified water supply route 103 connected with the substrate cleaning tank 101b, and 
the pure water introduction valve 127 provided in the purified water supply route 103, The 
drainage ditch 1 42b which derives the pure water overflowed from the substrate cleaning tank 
101b to the wastewater drain 143, It is constituted so that the wastewater which possessed the 
feeding-and-discarding change-over valve 113b which opens the purified water supply route 103 
and the drainage ditch 142b for free passage so that opening and closing are possible, and was 
overflowed from the substrate cleaning tank 101b on the occasion of pure water processing may 
be discharged to the drain 143. 

[0007]On the other hand, as shown in drawing 21 , the conventional example 2 supplies two or 
more sorts of treating solutions 102 one by one in the single substrate treatment tub 101, and is 
made to perform the surface treatment of the substrate W. Namely, the overflowed type 
substrate treatment tub 101 which immerses two or more substrates W into the treating solution 
102, and makes the surface treatment of the substrate W, The treating solution supply route 103 
which supplies two or more treating solutions 102 of a seed from the lower part of the substrate 
treatment tub 101, Two or more treating solution storage container 106 A which was open for 
free passage via treating solution introduction valve 108 A - 108 c and flow-regulator 107 A - 

107 c , respectively to the treating solution supply route 103 - 106 c , It has pure water supply 
source 106 D which was open for free passage via pure water introduction valve 108 D and flow- 
regulator 107 D , It is constituted so that opening and closing control of each introduction valve 

108 A - the 108 D may be carried out selectively and predetermined treating solution Q A - Q c 
may be supplied to the substrate treatment tub 101. 

[0008]Chloride Q Q , etching agent Q c like [ 106 c ] hydrogen fluoride, etc. are stored by treating 
solution storage container 106 A at hydrogen peroxide Q A and 106 B among the above- 
mentioned treating solution storage container 106 A - 106 c . And the substrate treatment tub 
101 is constituted for two or more of these sorts of every surface treatments as an overflowed 
type processing tub in which the substitution of the treating solution 102 is possible, and the 
overflowing treating solution is discharged to a drain (graphic display abbreviation). 
[0009] 

[Problem(s) to be Solved by the Invention]Since the dipping processor of drawing 20 (A) and (B) 
is arranged at each dipping treatment parts [ 165a-165f ] each, the above-mentioned substrate 
processing device 150 has the difficulty that the whole device is enlarged. Since the 
conventional example 2 discards to a drain the treating solution by two or more treating 
solutions overflowed from the substrate treatment tub 101 for every chemical treatment, the 
amount of consumption of a treating solution increases and the running cost of the whole 
substrate processing device becomes expensive. This invention makes it a technical technical 
problem to have been made in view of such a situation, to prevent and combine that a substrate 
processing device is enlarged, and to aim at reduction of a running cost. 
[0010] 

[Means for Solving the Problem]The invention according to claim 1 is provided with the following 
composition in order to solve said technical problem. Namely, an overflowed type substrate 
treatment tub which immerses a substrate into a treating solution and makes a surface 
treatment of a substrate, A treating solution supply route connected with the above-mentioned 
substrate treatment tub, and a treating solution storage container which passed a treating 
solution introduction valve and a feeding pump to the above-mentioned treating solution supply 
route in order, and was open for free passage, In a dipping processor of a substrate possessing a 
purified water supply route which was open for free passage via a pure water introduction valve 
to the above-mentioned treating solution supply route, and an effluent way which derives an 
effluent overflowed from the above-mentioned substrate treatment tub to an effluent drain, 
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While it branches and one side is open for free passage to an effluent drain via an effluent valve, 
another side is open for free passage to the above-mentioned treating solution storage container 
via a treating solution recovering valve as a treating solution recovery passage, and the above- 
mentioned effluent way in a chemical treatment. Supply a treating solution in a treating solution 
storage container to a substrate treatment tub, and it is made to overflow from a treating 
solution supply route, In pure water processing which collects from the above-mentioned 
effluent way to the treating solution storage container concerned via a treating solution 
recovering valve, and is performed after the above-mentioned chemical treatment. Supply pure 
water to a substrate treatment tub, make it overflow from a purified water supply route, discard 
from the above-mentioned effluent way to an effluent drain via an effluent valve, and shift to 
pure water processing from the above-mentioned chemical treatment is faced, By making pure 
water supply and overflow, where it suspended supply of a treating solution, then a treating 
solution is put into the above-mentioned substrate treatment tub, A treating solution in the 
above-mentioned substrate treatment tub is transposed to pure water. 
[001 1]An overflowed type substrate treatment tub which the invention according to claim 2 
immerses a substrate into a treating solution, and makes a surface treatment of a substrate, A 
treating solution supply route connected with the above-mentioned substrate treatment tub, and 
a treating solution storage container which passed a treating solution introduction valve and a 
feeding pump to the above-mentioned treating solution supply route in order, and was open for 
free passage, In a dipping processor of a substrate possessing a purified water supply route 
which was open for free passage via a pure water introduction valve to the above-mentioned 
treating solution supply route, and an effluent way which derives an effluent overflowed from the 
above-mentioned substrate treatment tub to an effluent drain, While it branches and one side is 
open for free passage to an effluent drain via an effluent valve, another side is open for free 
passage to the above-mentioned treating solution storage container via a treating solution 
recovering valve as a treating solution recovery passage, and the above-mentioned effluent way 
in HF processing. Supply HF in a treating solution storage container to a substrate treatment 
tub, and it is made to overflow from a treating solution supply route, In pure water processing 
which collects from the above-mentioned effluent way to the treating solution storage container 
concerned via a treating solution recovering valve, and is performed after the above-mentioned 
HF processing. Supply pure water to a substrate treatment tub, make it overflow from a purified 
water supply route, discard from the above-mentioned effluent way to an effluent drain via an 
effluent valve, and shift to pure water processing from the above-mentioned HF processing is 
faced, By suspending supply of HF, then making the above-mentioned substrate treatment tub 
supply and overflow pure water in the state of HF ON ****, HF in the above-mentioned 
substrate treatment tub is transposed to pure water. 

[0012]And in a dipping processor of the substrate according to claim 1 or 2, while an invention of 
claim 3 attaches a filter between a feeding pump of said treating solution supply route, and said 
treating solution introduction valve, Rather than a treating solution introduction valve, open a 
purified water supply route for free passage to the downstream, connect between a feeding 
pump of the above-mentioned treating solution supply route, and a purified water supply route 
terminal area, and a treating solution recovery passage in pure water processing. A treating 
solution pumped up with a feeding pump is circulated to a treating solution recovery passage, 
and the above-mentioned treating solution storage container is refluxed. 
[0013] 

[Function]In the invention of claim 1, since the purified water supply route was opened for free 
passage via the pure water introduction valve to the treating solution supply route to the 
substrate treatment tub, sequential execution of a chemical treatment and the pure water 
processing will be carried out by one substrate treatment tub. While it branches and one side is 
open for free passage to an effluent drain via an effluent valve, another side is open for free 
passage to the above-mentioned treating solution storage container via a treating solution 
recovering valve as a treating solution recovery passage, and the above-mentioned effluent way 
in a chemical treatment. From a treating solution supply route, the treating solution in a treating 
solution storage container is supplied to a substrate treatment tub, and overflows, and it is 



http://ww4ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw3=http%3A%2F%2Fww... 2008/06/04 



JP,2000-058492,A [DETAILED DESCRIPTION] 



Page 4 of 17 



collected from the above-mentioned effluent way by the treating solution storage container 
concerned via a treating solution recovering valve, and flows back to a substrate treatment tub 
again. That is, a treating solution is reused, without being discarded. On the other hand, in the 
pure water processing performed after the above-mentioned chemical treatment, from a purified 
water supply route, pure water is supplied to a substrate treatment tub, is overflowed, and is 
discarded by the effluent drain via an effluent valve from the above-mentioned effluent way. And 
on the occasion of the shift to the pure water processing from the above-mentioned chemical 
treatment, supply of a treating solution is suspended and the treating solution in the above- 
mentioned substrate treatment tub is transposed to pure water by supplying pure water and 
overflowing succeedingly, where a treating solution is put into the above-mentioned substrate 
treatment tub. That is, within a substrate treatment tub, a substrate shifts to pure water 
processing from a chemical treatment, without touching air. 

[0014]Also in the invention of claim 2, since the purified water supply route was opened for free 
passage via the pure water introduction valve to the treating solution supply route to the 
substrate treatment tub, sequential execution of a chemical treatment and the pure water 
processing is carried out by one substrate treatment tub. While it branches and one side is open 
for free passage to an effluent drain via an effluent valve, another side is open for free passage 
to the above-mentioned treating solution storage container via a treating solution recovering 
valve as a treating solution recovery passage, and the above-mentioned effluent way in HF 
processing. From a treating solution supply route, HF in a treating solution storage container is 
supplied to a substrate treatment tub, and overflows, it is collected from the above-mentioned 
effluent way by the treating solution storage container concerned via a treating solution 
recovering valve, and HF is reused, without being discarded. On the other hand, in the pure water 
processing performed after the above-mentioned HF processing, from a purified water supply 
route, pure water is supplied to a substrate treatment tub, and overflows, and it is discarded by 
the effluent drain via an effluent valve from the above-mentioned effluent way. And on the 
occasion of the shift to the pure water processing from the above-mentioned HF processing, 
supply of HF is suspended, and succeedingly, when pure water carries out supply ****** 
overflow in the state of HF ON **** at the above-mentioned substrate treatment tub, HF in the 
above-mentioned substrate treatment tub is transposed to pure water. That is, within a 
substrate treatment tub, a substrate shifts to pure water processing from HF processing, without 
touching air. 

[001 5]In the invention of claim 3, in the dipping processor of the substrate according to claim 1 
or 2, while attaching a filter between the feeding pump of said treating solution supply route, and 
said treating solution introduction valve, A chemical treatment since the purified water supply 
route was opened for free passage to the downstream and the treating solution recovery 
passage was connected rather than the treating solution introduction valve between the feeding 
pump of the above-mentioned treating solution supply route, and the purified water supply route 
terminal area (HF processing is included.) While pure water processing is performed like the 
following, it is a treating solution (HF is included.), the following — being the same — it refreshes 
by filtering (only henceforth "filtering"). When pure water processing is performed, the treating 
solution pumped up with the feeding pump flows down a treating solution recovery passage, after 
being filtered, and flows back to a treating solution storage container again. 
[0016] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described based on a 
drawing. The substrate processing device for substrate washing with which this invention is 
applied first is explained. As for the outline perspective view of a substrate processing device, 
and draw ing 17, the outline top view of the device and dra wing 18 of dr awing 16 are outline 
drawings of longitudinal section of the device. While this substrate processing device 50 installs 
two or more substrate treatment tubs 1 side by side in the dipping treatment part 65 mentioned 
later and performs washing processing of a semiconductor wafer (only henceforth a wafer), The 
penetrant removers (only henceforth a treating solution) overflowed from the substrate 
treatment tub 1 are collected to the treating solution storage container 6, and the recycling of 
them is enabled. 
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[0017]As shown in drawing 16 - drawing 18 , this substrate processing device 50, The carrying 
in/out part 51 of the substrate accommodation cassette C, and the substrate transfer part 60 
which loads the wafer W with the wafer W into extraction or the cassette C from the cassette C, 
The cassette transfer robot 55 which transfers the cassette C between the carrying in/out part 
51 of the cassette C, and the substrate transfer part 60, It comprises the dipping treatment part 
65 which washes two or more wafers W collectively, the liquid end board dryer part 70 of the 
wafer W, and the substrate transfer robot 75 which does package maintenance and conveys two 
or more wafers W picked out from the cassette C in the substrate transfer part 60 to the 
above-mentioned dipping treatment part 65 and the substrate dryer part 70. 
[0018]As shown in drawing 16 - drawing 18 , rise and fall and rotation are free for the above- 
mentioned cassette transfer robot 55, It is constituted so that the cassette C which was 
constituted movable in the direction of arrow A, and transferred the cassette C carried in to the 
carrying in/out part 51 on the table 61 of the substrate transfer part 60, and accommodated the 
washed wafer W may be transferred to the carrying in/out part 51 from the table 61 concerned. 
As the above-mentioned substrate transfer robot 75 shows drawing 16 - drawing 18 , It is 
provided in the direction of arrow B movable, and two or more wafers W received from the lifter 
64 of the above-mentioned substrate transfer part 60 are held by the substrate transfer robot's 
75 substrate pinch arm 76, and it is constituted so that it may convey one by one into the 
dipping treatment part 65 and the substrate dryer part 70 along with the moving section 77. 
[001 9]Various kinds of dipping processors concerning this invention are allocated in the above- 
mentioned dipping treatment part 65 so that it may state below. However, in drawing 16 - 
drawing 18, what installed the three substrate treatment tubs 1 side by side is illustrated. 
Namely, in two or more wafers W received from said substrate transfer robot 75, in each 
substrate treatment tub 1, one by one, the above-mentioned dipping treatment part 65 is 
constituted by the board holder 66 which installed the three overflowed type substrate 
treatment tubs 1 side by side, and was formed in each substrate treatment tub 1 so that rise 
and fall were possible so that immersion is possible. The concrete contents of the dipping 
processor concerning the embodiment of this invention are mentioned later. 
[0020]The above-mentioned substrate dryer part 70 possesses the drying process tub 71 which 
carries out liquid end desiccation by rotary centrifugal force by making the neighborhood of a 
center of the principal plane of the wafer W into a center of rotation, as indicated to JP,1- 
255227.A which starts these people's proposal, for example. This substrate dryer part 70 is 
changed to the thing of the centrifugal type concerned, and even if it promotes desiccation with 
heating steam or the dry method by decompression in addition to the dry method which uses an 
organic solvent etc., or this, it does not interfere. 

[0021]As a layout of the above-mentioned substrate processing device 50, as shown in drawing 
16 - drawin g 18 , the carrying in/out part 51, the substrate transfer part 60, the substrate dryer 
part 70, and the dipping treatment part 65 of said cassette C are arranged in order toward the 
back facing the work area 31 for preservation from the front facing the clean room work area 30. 
As shown in drawing 16 and drawing 18 , the piping chamber 20 for feeding and discarding of a 
treating solution is arranged in the lower part of the three substrate treatment tubs 1 of the 
above-mentioned dipping treatment part 65, and the treating solution storage container 6 for 
washing is arranged at three steps of upper and lower sides in the lower part of this piping 
chamber 20 for feeding and discarding. As shown in dra wing 16 and drawing 17, the substrate 
transfer robot's 75 moving section 77 is formed in the right-hand side of above-mentioned 
substrate transfer part 60, substrate dryer-part 70, and dipping treatment part 65 at a cross 
direction, and back space is formed as the maintenance space 90 rather than said substrate 
transfer part 60 in the space of such left-hand side. Two or more piping, a valve, etc. are 
constructed by the floor of the maintenance space 90. 

[0022]That is, in the above-mentioned substrate processing device 50, since the substrate 
treatment tub 1, the piping chamber 20 for feeding and discarding, and the treating solution 
storage container 6 of the dipping treatment part 65 are accumulated on three steps of upper 
and lower sides and it arranges to a lengthwise direction, the maintenance space 90 is securable 
for these area that was accumulated and faced the left-hand side of the part. If it puts in 



http://ww4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww... 2008/06/04 



JP,2000-058492,A [DETAILED DESCRIPTION] 



Page 6 of 17 



another way, as shown in drawing 17 , the excessive space in the substrate processing device 50 
can be set up as the maintenance space 90 by packing the various work block of the dipping 
treatment part 65, the substrate transfer part 60, etc. in the shape of an L character by plane 
view. In summarizing the substrate processing device 50 whole compactly, and being able to 
attain space-saving-ization of the whole clean room efficiently by mainly accumulating the 
dipping treatment part 65 on longitude, The effective use rate of the space in a clean room is 
further raised, so that the installed number of the substrate processing device 50 concerned 
increases. 

[0023]In the layout of the substrate treatment tub 1 of the above-mentioned dipping treatment 
part 65, and the substrate dryer part 70. As shown in drawing 16 - drawing 18 , three overflowed 
type the substrate treatment tubs 1, and the drying treatment parts 70 and said substrate 
transfer parts 60 are arranged in order toward the front side which attends the clean room work 
area 30 from the back side facing the work area 31 for preservation. That is, since the above- 
mentioned substrate dryer part 70 is arranged between the dipping treatment part 65 and the 
substrate transfer part 60, it dries the wafer W by which washing processing was carried out as 
quickly as possible, is returned to the cassette C, and can be efficiently taken out from the 
carrying in/out part 51. On the other hand, since this substrate drying process does not receive 
strongly the temporal restriction to return to the cassette C but standby time can be taken 
between the return in the substrate transfer part 60 from completion of a drying process, the 
drying treatment part 70 can be made to bear the role like a buffer to the adjoining substrate 
transfer part 60 in respect of a process of operation. 

[0024]Since the acid which carried out temperature up in acid cleaning processing is usually 
used, are easy to generate the steam and mist of acid, but. For example, when carrying out this 
acid cleaning processing by the substrate treatment tub 1 by the side of the most distant back 
from the clean room work area 30, the adverse effect to the clean room work area 30 is 
prevented, and the safety of work can be secured. Hereafter, the embodiment of the various 
dipping processors allocated in the above-mentioned dipping treatment part 65 is described one 
by one. 

[Q025] Drawing 1 is an outline distribution diagram of the dipping processor concerning 
Embodiment 1 of this invention. The three substrate treatment tubs 1, 1, and 1 which immerse 
two or more substrates W collectively into a treating solution, and make the surface washing of 
the substrate W as this dipping processor is shown in drawing 1, The treating solution storage 
container 6 which passed the treating solution introduction valve 8 and the feeding pump 15 to 
the treating solution supply route 7 which supplies a treating solution, and the treating solution 
supply route 7 in order, and was open for free passage from the lower part of each substrate 
treatment tub 1, The purified water supply route 3 which was open for free passage via the pure 
water introduction valve 27 to the treating solution supply route 7, and the effluent way 42 which 
derives the effluent overflowed from the substrate treatment tub 1 to the effluent drain 43 are 
provided. That is, in each substrate treatment tub 1, the chemical treatment later mentioned by 
predetermined treating solution Q A - Q c , respectively is performed independently. 
[0026]The above-mentioned substrate treatment tub 1 is formed in side-view substantially v- 
shaped and plain-view substantially rectangle-shaped one by the product made from silica glass, 
as shown in drawing 1 , While connecting the treating solution supply route 7 with the lower part, 
forming the uniform upflow of a treating solution in the substrate treatment tub 1 and carrying 
out the surface treatment of the substrate W, it is constituted as an overflow tub which can 
replace a treating solution promptly for two or more sorts of every washing processings. Not 
only the product made from silica glass but when, using for a penetrant remover HF etc. which 
make silica glass corrode for example, what was formed at charges of resin lumber, such as 
tetrafluoroethylene resin which has corrosion resistance, may be sufficient as the substrate 
treatment tub 1 concerned. It does not interfere, even if it installs the four or more overflowed 
type substrate treatment tubs 1 in the dipping treatment part 65 side by side. 
[0027]The treating solution supply route 7 connected with the lower part of each substrate 
treatment tub 1 in the shape of parallel as the composition for supplying a treating solution was 
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shown in drawing 1 , The treating solution storage container 6 connected with the treating 
solution supply route 7 via the treating solution introduction valve 8 and the feeding pump 1 5, 
and the purified water supply route 3 and pure water supply source (graphic display abbreviation) 
which were open for free passage via the pure water introduction valve 27 to the above- 
mentioned treating solution supply route 7 are provided. Although the above-mentioned purified 
water supply route 3 turns into a main aisle of the pure water which is ordinary temperature or 
supplies pure water D w heated to prescribed temperature, when pure water D w prevents scaling 
of a substrate, it is preferred to use what performed deoxidation treatment. 
[0028]If the above-mentioned treating solution introduction valve 8 is opened, the treating 
solution in the treating solution storage container 6 will be fed by the substrate treatment tub 1 
with the feeding pump 15, and will be overflowed from the substrate treatment tub 1, and a 
chemical treatment will be performed. If the above-mentioned pure water introduction valve 27 is 
opened, from the purified water supply route 3, pure water D w will be supplied to the substrate 
treatment tub 1, will overflow, and pure water processing will be performed. Namely, selectively, 
the treating solution supply route 7 constitutes treating solution Q A - Q c , and pure water D w 
from switching operation of the treating solution introduction valve 8 and the pure water 
introduction valve 27 so that supply is possible. Automatically, treating solution Q A - Q c are 
constituted by the above-mentioned treating solution storage container 6 so that a supplement 
is possible. 

[0029]The composition for discharging treating solution Q A - Q c , As shown in drawin g 1, the 
overflow liquid stripping section 41 attached to the upper section of each substrate treatment 
tub 1, the effluent way 42 which discharges the overflowing treating solution, and the 
communicating path 4 drawn from the pars basilaris ossis occipitalis of the substrate treatment 
tub 1 via the feeding-and-discarding change-over valve 13 on the effluent way 42 concerned are 
provided, the circulation lower part side of the above-mentioned effluent way 42 — two forks — 
it branches to **, one of these is connected to the effluent drain 43 via the effluent valve 47, 
and it connects with said treating solution storage container 6 via the treating solution 
recovering valve 44 by making the another side into the treating solution recovery passage 22. 
The above-mentioned feeding-and-discarding change-over valve 13 is for deriving each treating 
solution Q A in the substrate treatment tub 1 - Q c to the effluent way 42 if needed. 
[0030]According to this Embodiment 1, as shown in d rawing 1, the treating solution supply route 
7 drawn from each treating solution storage container 6 is connected to the lower part of each 
substrate treatment tub 1 via the treating solution introduction valve 8. 
Predetermined treating solution Q A - Q Q are supplied to each substrate treatment tub 1 from 
each treating solution storage container 6, respectively. 

The purified water supply route 3 is connected to the lower part of each substrate treatment tub 
1 via the pure water introduction valve 27, and supply of pure water D w is attained respectively 
at each substrate treatment tub 1. And the downstream of the effluent way 42 drawn from the 
upper part of the substrate treatment tub 1 has branched to the 2-way by the side of the 
effluent drain 43 opened for free passage via the effluent valve 47 the treating solution storage 
container 6 side opened for free passage via the treating solution recovering valve 44. For this 
reason, when treating solution Q A of drawing 1 is described, treating solution Q A in the treating 
solution storage container 6, After overflowing from the treating solution supply route 7 to each 
substrate treatment tub 1 and washing the wafer W, it is collected from the effluent way 42 by 
the treating solution storage container 6 via the treating solution recovering valve 44, and is 
recycled by the substrate treatment tub 1 . 

[0031 ]On the other hand, in the pure water processing performed after a chemical treatment, 
from the purified water supply route 3, pure water D w is supplied to the substrate treatment tub 
1, is overflowed, and is discarded by the effluent drain 43 via the effluent valve 47 from the 
effluent way 42. It is similarly constituted from the substrate treatment tub 1 by treating solution 
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Q B and Q c callable. Therefore, since each treating solution Q A overflowed from the substrate 
treatment tub 1 - Q c are collected and reused by the treating solution storage container 6 via 
the treating solution recovering valve 44, Compared with the conventional example 2 which 
discards a treating solution for two or more sorts of every chemical treatments, the amount of 
consumption of a treating solution is controlled effectively, and the running cost of the whole 
substrate processing device can be reduced. 

[0032]In this dipping processor, since the wafer W is immersed in the three substrate treatment 
tubs 1 installed side by side one by one and parallel processing is carried out by two or more 
sorts of treating solution Q A - Q c as shown in drawing 1 , a throughput improves. And since a 
treating solution is made to overflow from the upper part of the substrate treatment tub 1 in this 
dipping processor, when shifting to pure water processing from a chemical treatment. It is 
possible not to all discharge the penetrant remover in the substrate treatment tub 1, but for ** 
to also replace a drug solution by pure water, and the wafer W cannot touch air until a chemical 
treatment and pure water processing are completed. For this reason, there is no possibility that 
an oxide film may be formed in a wafer surface, or the impurity in the air may adhere. The 
penetrant remover in the substrate treatment tub 1 all is not discharged, but ** can also 
perform charge and extraction of the wafer W. 

[0033]Next, an example is given and explained about the contents of the chemical treatment in 
the above-mentioned Embodiment 1. SO, processing is performed in the 1st substrate treatment 
tub 1. As treating solution Q A , the mixed liquor of ammonia (NH 4 OH), the hydrogen peroxide 
solution (H 2 0 2 ), and pure water D w which were prepared is used. Pure water processing is 
carried out after the chemical treatment by treating solution Q A , and organic matters, such as 
photoresist adhering to the surface of the wafer W, are removed. It may replace with SC 1 
processing and CARO processing may be performed. Sulfuric peroxide mixture is used as 
treating solution Q A in this case. 

[0034]SC 2 processing is performed in the 2nd substrate treatment tub 1. As treating solution 
Q B , the mixed liquor of the chloride (HCI), hydrogen peroxide solution (H 2 0 2 ), and pure water 
which were prepared is used. Pure water processing is similarly carried out after the chemical 
treatment by treating solution Q B , and the metal ion adhering to the surface of the wafer W is 
removed. HF processing is performed in the 3rd substrate treatment tub 1. The 50% solution of 
hydrogen fluoride is used as treating solution Q c , and the unexposed portion of the surface of 
the wafer W, etc. are etched. It may replace with the above-mentioned hydrogen fluoride, and a 
phosphoric acid filtered water may be used. 

[0035]According to the manufacturing process, a surface treatment including washing processing 
of a wafer is not necessarily immersed in the 1st - the 3rd substrate treatment tub 1 one by one 
rather than is uniform. Incidentally, various surface treatments like for example, following the (1) 
- (4) as the type are possible. 

(1) SO, processing ->HF processing ->SC 2 processing (2) HF processing ->SC 1 processing - 
>SC 2 processing (3) SC 1 processing -> — SC 2 processing (4) — in addition to this — HF 
processing or SO, processing. 

In the embodiment mentioned later, the type of the above-mentioned chemical treatment is 
applicable similarly. 

The overlapping explanation is omitted. 

[0036]If the wafer W is contacted to air after carrying out HF processing when HF processing is 
included in one of chemical treatments, HF, and 0 2 and Si will react, an impure compound will 
arise on the surface of the wafer W, and it will become particle. For this reason, after supplying 
HF to the substrate treatment tub 1 and circulating through it, HF is transposed to pure water 
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by making pure water supply and overflow, where it suspended supply of HF, then HF is put into 
the substrate treatment tub 1. Thereby, the wafer W always remains in liquid, and it is removed, 
without an HF component generating particle by the continuous supply of pure water. 
[0037]The resistivity of pure water is detected, or last rinsing treatment by the above- 
mentioned pure water is consisted of by progress of fixed time so that pure water processing 
may be completed. In pulling up the wafer W from the substrate treatment tub 1 after the last 
rinse is completed, in order to prevent the particle which floated from adhering to the wafer W, it 
carries out making pure water overflow. 

[0038]The point that the number of the substrate treatment tub 1 is reduced and enlargement of 
a substrate processing device can be prevented by carrying out a chemical treatment and pure 
water processing as an advantage in the above-mentioned Embodiment 1 using the single 
substrate treatment tub 1 , The point that a running cost can be reduced by collecting and 
reusing each treating solution Q A - Q c to the treating solution storage container 6, Although the 
point that an oxide film can be prevented from being formed in a wafer surface by replacing a 
treating solution by pure water without all discharging the treating solution in the substrate 
treatment tub 1, when shifting to pure water processing from a chemical treatment is mentioned, 
Also in Embodiment 2 mentioned later - Embodiment 11, these advantages are the same, and the 
overlapping explanation is omitted. 

[0039] Drawing 2 is an outline distribution diagram of the dipping processor concerning 
Embodiment 2 of this invention. This dipping processor sets one of the three substrate 
treatment tubs 1 allocated in said dipping treatment part 65 as the substrate treatment tub only 
for pure water processing, as shown in drawing 2 . Namely, while drawing the purified water supply 
route 3 from the lower part of the tub 1 only for rinse and connecting a pure water supply 
source (not shown) to the purified water supply route 3 via the pure water introduction valve 27, 
While draw the effluent way 42 from the upper part of the tub 1 only for rinse, and the effluent 
drain 43 is connected to the effluent way 42 via the effluent valve 47, and pure water D w is 
supplied to the tub 1 only for rinse, overflows and carrying out pure water processing of the 
wafer W, It is constituted so that it may be discarded by the effluent drain 43 via the effluent 
valve 47 from the effluent way 42. 

[0040]In this Embodiment 2, after the chemical treatment by treating solution Q A or Q B is 
performed by each of the two substrate cleaning tanks 1, pure water processing is performed 
lightly succeedingly, but pure water processing by pure water D w is performed by the above- 
mentioned tub 1 only for rinse still more nearly separately. For this reason, compared with the 
case where a chemical treatment and pure water processing are performed by each substrate 
treatment tub 1 like Embodiment 1, the wafer W can be rinsed powerfully, the time required of 
pure water processing is shortened, and a throughput improves. 

[0041] Drawing 3 is an outline distribution diagram of the dipping processor concerning 
Embodiment 3 of this invention. This dipping processor is what allocated the substrate treatment 
tub 1 of the single tub in the dipping treatment part 65 of the substrate cleaning device 50, While 
collecting the treating solutions which the substrate treatment tub 1 is supplied and are 
overflowed like said Embodiment 1 or Embodiment 2 to the treating solution storage container 6 
via the treating solution recovery passage 22 and the treating solution recovering valve 44 and 
constituting them so that reuse is possible, It constitutes so that pure water D w overflowed from 
the substrate treatment tub 1 may be discarded to the effluent drain 43. Also in this 
Embodiment 3, while controlling the amount of consumption of a treating solution, the substrate 
processing device 50 whole can be compactly summarized by single tub-ization of the substrate 
treatment tub 1. 

[0042]Draw;ng 4 is an outline distribution diagram of the dipping processor concerning 
Embodiment 4 of this invention. This Embodiment 4 connects two or more treating solution 
storage containers 6 so that a change is possible. Although the point whose reuse this dipping 
processor made the treating solution storage container 6 circulate through a treating solution 
from the substrate treatment tub 1, and was enabled is the same as that of said Embodiments 
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1-3, As this Embodiment 4 performs three kinds of chemical treatments in order within the one 
substrate treatment tub 1 to said Embodiment 1 performing three kinds of chemical treatments 
independently by the three substrate treatment tubs 1, the feature is that it carried out common 
use of the substrate treatment tub 1 to two or more sorts of chemical treatments. 
[0043]That is, as shown in drawing 4 (A), the treating solution supply route 7 is connected with 
the lower part of the one substrate treatment tub 1 via each treating solution introduction valve 
8 A , 8 B , and 8 c from each treating solution storage container 6 of three kinds of treating 
solution Q A , Q B , and Q c . Here, above-mentioned treating solution introduction valve 8 A , 8 B , 
and 8 c are also the treating solution selective valves 82. Drawing 4 (B) shows the introduction 
valve connection way 16 where **, treating solution introduction valve 8 A , 8 B and 8 c which 
carry out **, and the pure water introduction valves 27 gathered each treating solution in the 
supply side of this treating solution, The purified water supply route 3 is connected to the one 
end 16a of the connection way 16 concerned, and the treating solution supply route 7 is 
connected to the other end 1 6b. 

[0044]Branch the downstream of the effluent way 42 of the above-mentioned substrate 
treatment tub 1 to four, respectively, and these one side is connected to the effluent drain 43, 
Another side is connected to the treating solution storage container 6 of the three above- 
mentioned kinds of treating solution Q A , Q B , and Q c as the treating solution recovery passage 
22 (specifically 22a, 22b, 22c). While collecting various kinds of overflowing treating solutions to 
the treating solution storage container 6, it constitutes so that it can discard to the effluent 
drain 43 if needed. Drawing 4 (C) shows the important section of the effluent way 42 where **, 
treating solution recovering valve 44 A , 44 B and 44 c which carry out **, and the effluent valves 
47 gathered each treating solution to the discharge side of this treating solution, and the above- 
mentioned effluent valve 47 for pure water is formed in the innermost part 42a of the 
downstream of the effluent way 42. Here, above-mentioned treating solution recovering valve 44 
A , 44 B , and 44 c are also treating solution ******** 83. 

[0045]On the other hand, the feeding means 25 of each treating solution Q A to the above- 
mentioned substrate treatment tub 1 - Q c , The one feeding pump 1 5 formed in the treating 
solution supply route 7 (specifically 7 A - 7 c ) drawn from each treating solution storage 
container 6 (specifically 6 A - 6 c ) as shown in drawing 4 (A), It comprises the motor 19 which 
drives the feeding pump 1 5, the pressure sensor 26 (specifically pressure gauge) formed in the 
discharge side of the feeding pump 15, and the control means 12 which carries out increase and 
decrease of the number of rotations of the feeding pump 15 of control based on the detecting 
signal from the pressure sensor 26. In the feeding means 25 concerned, the pressure sensor 26 
detects the excess and deficiency to setting pressure, the control means 1 2 concerned carries 
out drive controlling of the drive motor 19 of the feeding pump 15, and a treating solution is fed 
by the substrate treatment tub 1 with a predetermined setting pressure. 

[0046]In washing the wafer W, it carries out the chemical treatment of the wafer W, making the 
substrate treatment tub 1 circulate through treating solution Q A via treating solution 
introduction valve 8 A , and making it overflow first. Treating solution Q A is succeedingly 
collected to the treating solution storage container 6 via treating solution recovering valve 44 A 
of the feeding-and-discarding liquid change-over valve 13 and the effluent way 42 after that. 
And pure water D w is supplied to the substrate treatment tub 1 which became empty via the 
pure water introduction valve 27, and it shifts to pure water processing. Pure water is discharged 
after rinsing the wafer W, making pure water overflow. After making it circulate like the case of 
treating solution Q A and carrying out a chemical treatment also with treating solution Q g and 
Q c , the wafer W is pulled up from the substrate treatment tub 1 . 

[0047]In the above-mentioned pure water processing, the pure water effluent overflowed from 
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the substrate treatment tub 1 is discarded to the effluent drain 43 via the effluent valve 47. 
Since pure water waste fluid is discharged from the innermost part 42a of the effluent way 42 in 
that case, the treating solution which remains to the wall of the effluent way 42 is flushed 
effectively. The outlet 45 and the feeding-and-discarding liquid change-over valve 1 3 of a pars 
basilaris ossis occipitalis of the substrate treatment tub 1 are constituted so that a quick drain 
is possible, and they are raising the throughput by rapid discharge. When HF processing is 
included in one of chemical treatments, In pulling up the substrate W from the substrate 
treatment tub 1 after the last rinse is completed while replacing HF by pure water by making the 
substrate treatment tub 1 supply and overflow pure water as mentioned above where HF is put 
in, it carries out making pure water overflow. 

[0048]Dra wing 5 shows the outline distribution diagram of the dipping processor concerning 
Embodiment 5 of this invention, the thick line in the figure (A) shows the treating solution course 
in the case of a chemical treatment, and the thick line in the figure (B) shows the pure water 
path and treating solution course of a case of pure water processing. This dipping processor is 
for performing circulation filtering and the temperature control of a treating solution, while 
allocating the single substrate treatment tub 1 in said dipping treatment part 65, and a chemical 
treatment and pure water processing are performed. That is, as shown in drawing 5 (A) and (B), 
the treating solution introduction valve 8 of the treating solution supply route 7 and the effluent 
valve 47 of the effluent way 42 consist of respectively switchable cross valves. 
[0049]the circulation lower part side of the above-mentioned effluent way 42 — two forks — it 
branches to **, one pipeline 21 is connected to the effluent drain 43, and it connects with the 
treating solution storage container 6 by making another side into the treating solution recovery 
passage 22. And while opening the purified water supply route 3 for free passage to the 
downstream rather than the treating solution introduction valve 8, The filter 10 and the heater 
(henceforth "an in-line heater") 81 of an inline type are attached between the feeding pump 1 5 
and the treating solution introduction valve 8, and the treating solution supply route 7 and the 
treating solution recovery passage 22 are connected via the switchable treating solution 
introduction valve 8. 

[0050]When a chemical treatment is performed, as shown in drawing 5 (A), the penetrant 
remover overflowed from the substrate treatment tub 1 to the overflow liquid stripping section 
41, It is collected by the treating solution storage container 6 through the treating solution 
recovery passage 22, and is again sucked up with the feeding pump 15, and after being filtered 
with the filter 10 and refreshing, it flows back to the substrate treatment tub 1. When pure water 
processing is performed, as shown in d rawing 5 (B), overflowing pure water is discharged by the 
effluent drain 43 via the switchable effluent valve 47 and the effluent way 21. 
[0051]After filtering the treating solution pumped up with the feeding pump 15 during this pure 
water processing with the filter 10 and refreshing it, it flows into the treating solution recovery 
passage 22 via the switchable treating solution introduction valve 8, and flows back to the 
treating solution storage container 6 again. Even when using the single substrate treatment tub 1 
by the above-mentioned composition, while a chemical treatment and pure water processing are 
performed, circulation filtering of a treating solution is performed, and a treating solution can be 
made to refresh. Said in-line heater 81 possesses the composition which allocated the heater in 
the periphery of a pipeline, for example, and heats the treating solution which passes a pipeline. 
For this reason, when the treating solution through which it circulates during the pure water 
processing mentioned above can be adjusted to a uniform temperature and it performs especially 
an elevated-temperature chemical treatment, it becomes possible to supply the treating solution 
of prescribed temperature in a substrate treatment tub, and to shift to washing processing 
promptly. 

[0052]D rawin g 6 shows the outline distribution diagram of the dipping processor concerning 
Embodiment 6 of this invention, the thick line in the figure (A) shows the treating solution 
circulating route in the case of a chemical treatment, and the thick line in the figure (B) shows 
the pure water path and treating solution circulating route of a case of pure water processing. 
Circulation filtering and the temperature control of a treating solution are performed like [ this 
dipping processor ] Embodiment 5 (drawing 5). That is, in the dipping processor of Embodiment 5 
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( drawing 5 ), as shown in drawing 6 (A) and (B), while attaching the switchable treating solution 
recovering valve 44 to the above-mentioned treating solution recovery passage 22, the feeding 
pump upstream and the treating solution recovery passage 22 of the treating solution supply 
route 7 are connected via the above-mentioned treating solution recovering valve 44. 
[0053]When a chemical treatment is performed, as shown in drawing 6 (A), from the overflow 
liquid stripping section 41 of the substrate treatment tub 1. A treating solution flows down the 
treating solution recovery passage 22 via the effluent valve 47, flows into the treating solution 
supply route 7 via the above-mentioned treating solution recovering valve 44 without the 
treating solution storage container 6, and while being filtered with the filter 10 and refreshing, 
after a temperature control is carried out, it flows back to the substrate treatment tub 1 again. 
On the other hand, when pure water processing is performed, as shown in drawing 6 (B), while 
refreshing the treating solution pumped up with the feeding pump 15 with the filter 10, after the 
temperature control of it is carried out, it flows down the treating solution recovery passage 22, 
and flows back to the treating solution storage container 6 via the above-mentioned treating 
solution recovering valve 44. 

[0054]in the above-mentioned Embodiment 6, since a treating solution will be attracted with the 
feeding pump 1 5 and it will flow down the treating solution recovery passage 22 when a chemical 
treatment is performed, even if the tube diameter of the treating solution recovery passage 22 is 
thin, the flow of the treating solution which flows down as compared with Embodiment 5 which 
only flows down by a fall is boiled markedly, and increases. That is, there is an advantage that 
the tube diameter of the treating solution recovery passage 22 has been thin enough. 
[0055] Drawing 7 shows the outline distribution diagram of the dipping processor concerning 
Embodiment 7 of this invention. This Embodiment 7 installs 3 sets of the same dipping 
processors as Embodiment 6 ( drawing 6) side by side, and constitutes them. In this Embodiment 
7, as shown in drawing 7 , in each substrate treatment tub 1, the chemical treatment of said type 
is independently performed by predetermined treating solution Q A - Q c , respectively, Each 
treating solution Q A which carried out the surface treatment of the wafer W - Q c are collected 
and reused by each treating solution storage container 6. Each treating solution Q A - Q c can be 
made to refresh by circulation filtering, and the in-line heater 81 can also perform the 
temperature control of each treating solution Q A - Q c . 

[0056] Drawing 8 shows the outline distribution diagram of the dipping processor concerning 
Embodiment 8 of this invention. In [ this dipping processor sets one tub in the substrate 
treatment tub 1 as the tub only for rinse for pure water processing in Embodiment 7 ( drawing 7), 
and ] other 2 sets, While a chemical treatment and pure water processing are performed, the 
point of performing circulation filtering and the temperature control of a treating solution is the 
same as that of Embodiment 6 (drawing 6). At this Embodiment 8, after the chemical treatment 
by treating solution Q A or Q B is performed by each of the two substrate treatment tubs 1, pure 
water processing is performed lightly succeedingly and pure water processing by pure water D w 
is further performed by the tub 1 only for rinse. By this, the wafer W can be rinsed powerfully, 
the time required of pure water processing is shortened compared with the case where a 
chemical treatment and pure water processing are performed one by one by each substrate 
treatment tub 1, and a throughput improves. 

[0057] Draw ing 9 and drawing 10 show the outline distribution diagram of the dipping processor 
concerning Embodiment 9 of this invention, the thick line in drawing 9 shows the treating solution 
circulating route in the case of a chemical treatment, and the thick line in draw ing 10 shows the 
pure water path and treating solution circulating route of a case of pure water processing. This 
Embodiment 9 is a point using the single substrate treatment tub 1, and while a chemical 
treatment and pure water processing are performed, it is common in Embodiment 6 (d raw ing 6) in 
that circulation filtering and the temperature control of a treating solution are performed. 
[0058]According to this Embodiment 9, at the time of treating solution recovery, it serves also 
as the treating solution recovery passage 22 between the opening and closing valve 9 of that 
pump upstream, and the treating solution introduction valve 8 among the treating solution supply 
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routes 7 in drawing 9 and drawing 1 0. In drawing 9, when a chemical treatment is performed, the 
above-mentioned opening and closing valve 9 of the treating solution supply route 7, the treating 
solution introduction valve 8, and the effluent valve 47a that can switch the effluent way 42 are 
opened, and other valves are closed. The treating solution Q is pumped up from the feeding 
pump 15 until it is filled in the substrate treatment tub 1 and it fully overflows it. 
[0059]The opening and closing valve 9 of the pump upstream of the aftertreatment solution 
supply route 7 is stopped. The treating solution Q overflowed from the substrate treatment tub 
1. It flows down the treating solution recovery passage 22 via the effluent way 42 and the 
effluent valve 47a from the overflow collection part 41, It flows into the pump upstream of the 
treating solution supply route 7 without passing the treating solution storage container 6, it is 
again pumped up with the feeding pump 15, and after being filtered with the filter 10 and 
refreshing, it flows back to the substrate treatment tub 1. That is, while the chemical treatment 
of a substrate is performed, circulation filtering of a treating solution is performed. 
[0060]After a chemical treatment is completed, the above-mentioned opening and closing valve 
9 and the treating solution introduction valve 8 of the treating solution supply route 7 are closed, 
and the feeding-and-discarding liquid change-over valve 13 which opens the effluent valve 47a 
and the treating solution supply route 7, and the treating solution recovery passage 22 of the 
effluent way 42 for free passage is opened. The treating solution recovery passage 22a of the 
latter part drawn between the feeding pump 15 and the treating solution introduction valve 8 is 
opened for free passage by the treating solution storage container 6 via the treating solution 
recovering valve 44, and other valves are closed. And the treating solutions Q in the substrate 
treatment tub 1 are collected in the treating solution storage container 6 through the treating 
solution recovery passage 22a-> treating solution recovering valve 44 of the upstream -> 
feeding pump 1 5 -> latter part of the treating solution recovery passage 22 -> treating solution 
supply route 7. 

[0061]In drawing 10 , when finishing recovery of a treating solution and shifting to pure water 
processing, the above-mentioned opening and closing valve 9 is opened, the feeding-and- 
discarding liquid change-over valve 13 is closed, and the effluent valve 47a of the effluent way 
42 is switched to the effluent drain 43a side. The treating solution Q collected in the treating 
solution storage container 6 is pumped up with the feeding pump 15, and circulation filtering is 
performed via the filter 10 -> above-mentioned treating solution recovery passage 22a-> 
treating solution recovering valve 44. 

[0062]Subsequently, the feeding-and-discarding liquid change-over valve 13 is closed, the 1st 
effluent valve 47a of the effluent way 42 is switched to the drain 43a side for wastewater, and 
the pure water introduction valve 27 of the purified water supply route 3a is opened. It rinses a 
wafer, pure water D w being filled in the substrate treatment tub 1, and overflowing it. pure water 
D w overflowed from the substrate treatment tub 1 — the [ overflow collection part 41 -> 
effluent way 42 -> ] — the [ of one / effluent valve 47a-> ] — pass the effluent way 21a for 
effluent valve 47b-> wastewater of two — it is discharged by the drain 43a for wastewater. And 
circulation filtering of a treating solution is performed also between pure water processings of a 
wafer. 

[0063]This Embodiment 9 is provided with the following abundant functions other than circulation 
filtering mentioned above. As shown in drawing 9 and drawing 10 , the above-mentioned substrate 
treatment tub 1 is installed in the ultrasonic-cleaning-parts 34 upper part in the effluent tub 2, 
can wash a wafer powerfully via the ultrasonic cleaning parts 34 with the ultrasonic wave 
oscillator 35, and can be carried out (henceforth an ultrasonic-cleaning function). The above- 
mentioned purified water supply route 3 branches to the shower introducing path 3b connected 
to the pure water introducing path 3a connected to the treating solution supply route 7, and the 
shower pipe 1 7, the unit valve 27 which constitutes a pure water introduction valve is attached 
to the pure water introducing path 3a, and the same unit valve 28 is attached to the shower 
introducing path 3b. This pure water shower is used, when pure water washes a wafer lightly 
before carrying out a chemical treatment (henceforth a pure water shower function). Separation 
discharge of the pure water of the surplus from the unit valves 27 and 28 is carried out in the 



http://ww4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww... 2008/06/04 



JP,2000-058492,A [DETAILED DESCRIPTION] 



Page 14 of 17 



drain 43b for pure water recovery mentioned later. 

[0064]The above-mentioned effluent way 42 branches to the drainage ditch 21 and the treating 
solution recovery passage 22 via the switchable 1st effluent valve 47a. The above-mentioned 
drainage ditch 21 branches via the 2nd effluent valve 47b on the effluent way 21a for 
wastewater, and the effluent way 21b for recovery. The effluent way 21a for wastewater is 
connected to the drain 43a for wastewater, and the effluent way 21b for recovery is connected 
to the drain 43b for pure water recovery. When the quick drain valve 32 for rapid wastewater is 
attached to the above-mentioned substrate treatment tub 1 and a pure water effluent is 
discharged from the substrate treatment tub 1, Open the quick drain valve 32, it is made to flow 
down a pure water effluent in the effluent tub 2, switching operation of the 1st effluent valve 47a 
and the 2nd effluent valve 47b is carried out suitably, and the drain 43a for wastewater or the 
drain 43b for pure water recovery is made to carry out separation discharge (henceforth the 
separation excretory function of wastewater). 

[0065]Between the terminal area of the pure water introducing path 3a, and the treating solution 
introduction valve 8, the above-mentioned treating solution supply route 7 is opened for free 
passage by the treating solution recovery passage 22 via the feeding-and-discarding change- 
over valve 13, and the lower end of the treating solution recovery passage 22 is opened for free 
passage between the opening and closing valve 9 and the feeding pump 15 which were attached 
to the treating solution supply route 7. The latter treating solution recovery passage 22a and the 
treating solution effluent way 21c are drawn between the feeding pump 15 and the treating 
solution introduction valve 8. The latter treating solution recovery passage 22a is opened for 
free passage by the treating solution storage container 6 via the treating solution recovering 
valve 44, and the treating solution effluent way 21c is connected to the drain 43b for treating 
solution recovery via the 3rd effluent valve 47c. 

[0066]the case where the treating solutions Q are collected in the treating solution storage 
container 6 — above — substrate treatment tub 1 -> treating solution supply route 7 -> 
feeding-and-discarding liquid — the [ change-over valve 13 -> treating solution recovery 
passage 22 -> feeding pump 15 -> filter 10 -> ] — pass the treating solution recovery passage 
22a (treating solution recovering valve 44) of two — the treating solutions Q are collected in the 
treating solution storage container 6. In discarding the treating solution Q which carried out 
exhaustion, while closing the treating solution recovering valve 44 of the above-mentioned 
treating solution recovery passage 22a, the 3rd effluent valve 47c is opened, and it discharges 
the treating solution Q to the drain 43c for treating solution recovery with the feeding pump 15. 
Thereby, separation discharge of the treating solution Q is carried out in the treating solution 
storage container 6 and the drain 43c for treating solution recovery (henceforth the separation 
excretory function of a treating solution). 

[0067]Into the above-mentioned substrate treatment tub 1 and the treating solution storage 
container 6, immersion arrangement of the homoiothermal heater 5 is carried out, and a treating 
solution can be conjointly adjusted to a uniform temperature with circulation filtering mentioned 
above (henceforth the homoiothermal maintenance function of a treating solution). Thereby, 
especially in an elevated-temperature chemical treatment, it becomes possible to supply the 
treating solution Q of prescribed temperature in the substrate treatment tub 1, and to carry out 
washing processing promptly, and a throughput improves. While immersion arrangement of the 
bubbling means 24 is carried out into the above-mentioned substrate treatment tub 1, supplying 
N 2 gas from the gas supplying path 23 on the occasion of washing processing of a substrate and 
forming the uniform upflow of the uniform treating solution Q, It is constituted so that washing 
processing may be promoted (henceforth the bubbling function of a treating solution). The unit 
valve 37 and the gas filter 38 for gas introduction are attached to this gas supplying path 23. 
[0068]It is constituted by the above-mentioned treating solution storage container 6 so that 
drug solution q v q 2 , and q g may be poured in via two or more chemical introducing valves 48a, 
48b, and 48c, respectively. 

These drug solution q r q 2 , and q 3 can be prepared, and a necessary treating solution can be 
made (henceforth the preparation function of a treating solution). 
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Various kinds of detectors 18 which detect the surface level and residue of the treating solution 
Q, temperature, etc. are formed in the above-mentioned substrate treatment tub 1 and the 
treating solution storage container 6. 

[0069] Drawing 11 , drawing 12 , and drawing 13 show the outline distribution diagram of the dipping 
processor applied to Embodiment 10 of this invention, respectively, the thick line in drawing 1 1 
shows the treating solution circulating route in the case of a chemical treatment, and the thick 
line in drawing 12 and drawing 13 shows the pure water path and treating solution circulating 
route of a case of pure water processing, respectively. This dipping processor provides several 
treating solution storage container 6 * and 6 B from which a treating solution differs to the single 
substrate treatment tub 1, The point which constituted treating solution supply route 7 A , 7 B , 
and the treating solution recovery passages 22a and 22b to each treating solution storage 
container 6 A and 6 g so that a change was possible differs from the above-mentioned 
Embodiment 9 fundamentally. 

[0070]According to this Embodiment 1 0, a part of treating solution supply route 7 (between the 
opening and closing valve 9a and the treating solution introduction valves 8) serves also as the 
treating solution recovery passage 22 under treating solution recovery like Embodiment 9. The 
opening and closing valves 9a and 9b which connect two or more treating solution storage 
container 6 A and 6 g to the above-mentioned treating solution supply route 7 so that a change 
is possible are also the treating solution selective valves 82. The treating solution recovering 
valves 44a and 44b which connect two or more treating solution storage container 6 A and 6 B to 
a part of treating solution supply route 7 (between the opening and closing valve 9a and the 
treating solution introduction valves 8) which serves as the treating solution recovery passage 
22 so that a change is possible are also treating solution ******** 83. 
[0071]The quick drain valves 32 and 33 for rapid wastewater are attached to the above- 
mentioned substrate treatment tub 1 and the overflow collection part 41 , respectively, and it is 
constituted so that an effluent can be carried out promptly, when emptying the substrate 
treatment tub 1 and the overflow collection part 41. The primary room and the above-mentioned 
overflow collection part 41 of the filter 10 are opened for free passage by the communicating 
path 85 via the check valve 86, and when blinding of the filter 10 arises, it is constituted so that 
a treating solution can be fed in the overflow collection part 41. 

[0072]In drawing 11 , when the chemical treatment by treating solution Q A is performed, the 1st 
opening and closing valve 9a of the treating solution supply route 7 upstream, the treating 
solution introduction valve 8, the opening and closing valve 14 of the downstream, and the 1st 
effluent valve 47a that can be switched are opened, and other valves are closed. Treating 
solution Q A is pumped up from the feeding pump 15 until it is filled in the substrate treatment 
tub 1 and it fully overflows it, the opening and closing valve 9a is closed after that, and the 1st 
effluent valve 47a is opened, treating solution Q A overflowed from the substrate treatment tub 1 
— overflow collection part 41 -> — pass the pump upstream -> feeding pump 15 -> filter 10 -> 
treating solution introduction valve 8 -> opening and closing valve 14 of the effluent way 42 -> 
1st effluent valve 47a-> treating solution recovery passage 22 -> treating solution supply route 
7 — it flows back substrate treatment tub 1. That is, the chemical treatment of a wafer is 
performed, performing circulation filtering of a treating solution. 

[0073]After a chemical treatment is completed, the opening and closing valves 9a and 9b and the 
treating solution introduction valve 8 of the treating solution supply route 7 upstream are closed, 
and the feeding-and-discarding liquid change-over valve 13 which opens the 1st effluent valve 
47a, and the treating solution supply route 7 and the treating solution recovery passage 22 of 
the effluent way 42 for free passage is opened. Another treating solution recovery passage 22a 
drawn between the feeding pump 1 5 and the treating solution introduction valve 8 is opened for 
free passage by the treating solution storage container 6 via the treating solution recovering 
valve 44. Other valves are closed and the treating solutions Q in the substrate treatment tub 1 
are collected in the treating solution storage container 6. 
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[0074]When finishing recovery of a treating solution and shifting to pure water processing, as 
shown in drawing 12 , the opening and closing valve 9a is opened, the feeding-and-discarding 
liquid change-over valve 13 is closed, and the 1st effluent valve 47a of the effluent way 42 is 
switched to the drain 43a side for wastewater. Treating solution Q A collected in treating solution 
storage container 6 A is pumped up with the feeding pump 1 5, and circulation filtering is 
performed via the filter 10 and the 2nd treating solution recovery passage 22a. Subsequently, the 
feeding-and-discarding liquid change-over valve 13 is closed, the 1st effluent valve 47a of the 
effluent way 42 is switched to the drain 43a side for wastewater, the pure water introduction 
valve 27 of the purified water supply route 3a is opened, and it rinses the substrate W, pure 
water D w being filled in the substrate treatment tub 1, and overflowing it. pure water D w 
overflowed from the substrate treatment tub 1 — the [ overflow collection part 41 -> effluent 
way 42 -> ] — pass the effluent valve 47a-> 2nd effluent valve 47b of one — it is discharged by 
the drain 43a for wastewater. And circulation filtering of treating solution Q A is performed also 
between pure water processings of a substrate. 

[0075]In drawing 13 , when the chemical treatment by treating solution Q B is performed, The 
latter part which is open for free passage to the above-mentioned substrate treatment tub 1 
treating-solution supply-route 7b Receives, and treating solution storage container 6 B is 
connected via another opening and closing valve 19b (treating solution selective valve 82), The 
treating solution recovery passage 22b is connected via another treating solution recovering 
valve 44b (treating solution selective valve 83) to this treating solution storage container 6 B . 
That is, when circulation filtering of a treating solution is performed and pure water processing of 
a wafer is performed the same with being shown in drawing 1 1 when the chemical treatment of a 
wafer is performed, circulation filtering of treating solution Q B is performed in drawing 13 . Also in 
this Embodiment 1 0, it is constituted so that an ultrasonic-cleaning function, a pure water 
shower function, the separation excretory function of pure water, the separation excretory 
function of a treating solution, and a treating solution constant temperature function may be 
exhibited like Embodiment 9 ( drawing 9). 

[0076] Drawing 14 and drawing 15 show the outline distribution diagram of the dipping processor 
applied to Embodiment 1 1 of this invention, respectively, the thick line in drawing 14 shows the 
treating solution circulating route in the case of a chemical treatment, and the thick line in 
drawing 15 shows the pure water path and treating solution circulating route of a case of pure 
water processing. This dipping processor provides several treating solution storage container 6 A 
and 6 B from which a treating solution differs to two or more substrate treatment tub 1 A and 1 
B , The point which constituted treating solution supply route 7 A , 7 B , and the treating solution 
recovery passages 22a and 22b to each substrate treatment tub 1 A and 1 B , and treating 
solution storage container 6 A and 6 B so that a change was possible differs from the above- 
mentioned Embodiment 10, Other points are constituted like Embodiment 10. The explanation 
which attaches the same numerals and overlaps is omitted about a member as stated above. 
[0077]In this dipping processor, as shown in drawing 14 , in each substrate treatment tub 1, the 
chemical treatment and pure water processing by treating solution Q A and treating solution Q Q 
are performed in parallel selectively suitably, respectively. The chemical treatment and pure 
water processing in that case are performed according to Embodiment 10. Namely, when a 
chemical treatment is performed, as shown in drawing 1 4, each treating solution Q A and Q B are 
filled in each substrate treatment tub 1, overflowing treating solution Q A and Q B — overflow 
collection part 41 -> — pass the pump upstream -> feeding pump 15 -> filter 10 -> treating 
solution introduction valve 8 -> opening and closing valve 14 of the effluent way 42 -> 1st 
effluent valve 47a-> treating solution recovery passage 22 -> treating solution supply route 7 — 
it flows back substrate treatment tub 1. That is, the chemical treatment of a wafer is performed, 
performing circulation filtering of a treating solution. 
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[0078]When finishing recovery of a treating solution and shifting to pure water processing, as 
shown in dra wing 1 5 . treating solution Q A and Q B in each substrate treatment tub 1 are 
collected in treating solution storage container 6 A and 6 B , respectively. Treating solution Q A 
and Q B collected in treating solution storage container 6 A and 6 B are pumped up with the 
feeding pump 1 5, respectively, and circulation filtering is performed via the treating solution 
recovery passage 22a of the filter 10 and the latter part. It rinses a wafer, pure water D w being 
filled in each substrate treatment tub 1, and overflowing it. pure water D w overflowed from each 
substrate treatment tub 1 — respectively — the [ overflow collection part 41 -> effluent way 42 
-> ] — it is discharged by the drain 43a for wastewater via the effluent valve 47a-> 2nd effluent 
valve 47b of one. And circulation filtering of treating solution Q A and 6 Q is performed also 
between pure water processings of a wafer. 

[0079]Although illustrated in the above-mentioned Embodiment 1 1 about what connects 
selectively two substrate treatment tubs and two treating solution storage containers, those 
substrate treatment tubs and a treating solution storage container can also be increased further. 
In that case, since two or more chemical treatments were performed in parallel by each 
substrate treatment tub, moreover the throughput improved further, explained as that to which 
the chemical treatment and pure water processing by treating solution Q A and treating solution 
Q B are suitably performed in parallel selectively in each substrate treatment tub, but. It may be 
made to perform a chemical treatment for exclusive use for every substrate treatment tub, 
respectively. 
[0080] 

[Effect of the Invention]Since it comprises an invention of claim 1 and claim 2 as mentioned 
above and acts, the treating solution overflowed from the substrate treatment tub, It is collected 
by the treating solution storage container via a treating solution recovering valve and a treating 
solution recovery passage, and since it can circulate and reuse to a substrate treatment tub 
again, the amount of consumption of a treating solution can reduce substantially. Since a 
chemical treatment and pure water processing can be performed by a single substrate treatment 
tub, enlargement of a substrate processing device can be prevented. Since a treating solution is 
transposed to pure water by making pure water supply and overflow on the occasion of the shift 
to the pure water processing from a chemical treatment after the treating solution has entered 
in a substrate treatment tub, the substrate can shift to pure water processing from a chemical 
treatment, without touching air. Thereby, an oxide film can be prevented from being formed in a 
substrate face. 

[0081]In the invention of claim 3, since it is constituted as mentioned above and acts, while a 
chemical treatment and pure water processing are performed, a treating solution is effectively 
refreshed by filtering. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The outline distribution diagram of the dipping processor concerning Embodiment 1 is 
shown. 

[Drawing 2] The outline distribution diagram of the dipping processor concerning Embodiment 2 is 
shown. 

[Drawing 3] The outline distribution diagram of the dipping processor concerning Embodiment 3 is 
shown. 

[Drawing 4]Drawing 4 (A) is an outline distribution diagram of the dipping processor in which 
Embodiment 4 is shown, and is important section drawing of longitudinal section of a liquid path 
in which drawing 4 (B) shows the B section of drawing 4 (A), and drawing 4 (C) shows the C 
section of d rawing 4 (A), respectively. 

[Drawin g 5]The outline distribution diagram of the dipping processor concerning Embodiment 5 is 
shown. 

[Drawing 6] The outline distribution diagram of the dipping processor concerning Embodiment 6 is 
shown. 

[Drawin g 7]The outline distribution diagram of the dipping processor concerning Embodiment 7 is 
shown. 

[D rawing 8] The outline distribution diagram of the dipping processor concerning Embodiment 8 is 
shown. 

[Drawing 9]The outline distribution diagram of the dipping processor concerning Embodiment 9 is 
shown. 

[Drawing 10] The outline distribution diagram 
is shown. 

[ Drawing 1 1]The outline distribution diagram 
is shown. 

[Drawi ng 12] The outline distribution diagram 
is shown. 

[D rawing 13]The outline distribution diagram 
is shown. 

[Drawing 14]The outline distribution diagram 
is shown. 

[Drawing 15]The outline distribution diagram 
is shown. 

[Drawing 16]It is an outline perspective view 
the dipping processor of this invention. 
[Drawing 17] It is an outline top view of the substrate processing device. 
[D raw ing 18] It is outline drawing of longitudinal section of the substrate processing device. 
[Drawing 1 9]It is an outline top view of the substrate processing device belonging to 
conventional technology. 

[Drawing 20]The dipping processor concerning the conventional example 1 is shown, the figure 
(A) is an outline distribution diagram of a chemical treatment, and the figure (B) is an outline 



of the dipping processor concerning Embodiment 9 
of the dipping processor concerning Embodiment 10 
of the dipping processor concerning Embodiment 10 
of the dipping processor concerning Embodiment 10 
of the dipping processor concerning Embodiment 1 1 
of the dipping processor concerning Embodiment 1 1 
of the substrate processing device which applied 
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distribution diagram of pure water processing. 

[Drawing 21j lt is an approximate account figure of the dipping processor in which the 
conventional example 2 is shown. 
[Description of Notations] 

1 [ — Treating solution supply route, ] — A substrate treatment tub, 3 — A purified water 
supply route, 6 — A treating solution storage container, 7 8 [ — A pure water introduction valve, 
42 / — An effluent way, 43 / — An effluent drain, 44 / — A treating solution recovering valve, 
47 / — An effluent valve, D w / — Pure water, QA-QE / — A treating solution, W / — 
Substrate. ] — A treating solution introduction valve, 15 — A feeding pump, 22 — A treating 
solution recovery passage, 27 



[Translation done.] 
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